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METRIC CONVERSION FACTORS

Inch-pound units used in this report may be converted to metric S! (interna-
tional System) units by using the following conversion factors:

Multiply By To obtain

cubic foot per second (ft3/s) 0.02832 cubic meter per second
foot (ft) 0.3048 meter

foot per day (ft/d) 0.3048 meter per day

gallon (gal) 3.785 liter

gallon per minute (gal/min) 0.06308 liter per second

inch (in.) 25.40 millimeter

mile (mi) 1.609 kilometer

National Geodetie Vertical Datum of 1929 (NGVD of 1929): A geodetic datum
derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called '"Mean Sea Level.'' NGVD of 1929 is referred to
as sea level in this report.






EFFECTS OF EFFLUENTS FROM A COAL-FIRED, ELECTRIC-GENERATING
POWERPLANT ON LOCAL GROUND WATER NEAR HAYDEN, COLORADO

By Sherman R. Ellis and Phyllis G. Mann

ABSTRACT

Data were collected at the Hayden powerplant in northwest Colorado for about
a year during 1978-79 to monitor the effects of effluent and raw-water storage
ponds on the local ground water, Sage Creek, and the Yampa River. Ground water
downgradient from the effluent ponds had average boron concentrations in excess of
the Colorado Department of Health standard for agricultural use of water. The
water from seeps located downgradient from the powerplant is probably the best in-
dicator of downgradient water quality and had average concentrations of boron two
times that of the Colorado Department of Health standard for agricultural use of
water.

The Hayden powerplant uses seven principal ponds for the storage and disposal
of effluents and raw water: An evaporation pond, an 'intermediate-quality' pond,
an "oil-skimmer'" pond, a '"high-quality' pond, two raw-water storage ponds, and a
coal-pile runoff pond. Two theories may be used to explain the high boron content
and high specific conductance of the water from wells and seeps downgradient from
the evaporation, the intermediate-quality, the oil-skimmer, and the high-quality
ponds. One theory is that all of the ponds are leaking; the other theory, sug-
gested by Hayden powerplant personnel, is that a plume of ground water having high
concentrations of boron and high values of specific conductance is responsible.
This plume is the remnant of a plume resulting from the leakage of a fly-ash
storage pond, which was converted to a raw-water storage pond in 1976. The data
support the theory that the ponds are leaking or a combination of leaking ponds
and the vestigial plume theory. The theory that’' a vestigial plume is responsible
for the high boron content and high specific conductance of the water cannot be
refuted.

It is estimated that about one-fourth of the flow past a representative cross
section downgradient from the evaporation pond is leakage from the pond, and about
three~fourths of the flow past a representative cross section downgradient from
the intermediate-quality, the oil-skimmer, and the high~-quality ponds is leakage
from these ponds. Estimates of the amount of leakage from the ponds are based on
the assumption that the ponds are the only sources of water high in boron.



Chemical analyses of water from wells and a ground-water discharge weir
downgradient from the raw-water storage ponds indicate these ponds are leaking.
The effect of this leakage is that the ground water downgradient from these ponds
has a lower specific conductance and a lower boron concentration than the ambient
ground water. The concentration of trace elements in the water from the wells and
the discharge weir generally declined during the study, probably because of the
decreasing effects of a plume from the raw-water pond previously used for fly-ash
disposal.

The effluents from the Hayden powerplant lowered the specific conductance and
the iron and manganese concentrations, increased boron concentration, and had lit-
tle or no effect on the selenium concentration in Sage Creek. Sage Creek and the
effluent from the Hayden powerplant had no discernible effect on the Yampa River
because the volume of water in the Yampa River was so much greater than the volume
of water in Sage Creek and the effluent from the powerplant.

INTRODUCT ION

As of December 31, 1978, Colorado had 4,067.5 megawatts of electric-
generating capacity. Of this capacity, about 76 percent was generated by the
combustion of coal. In Colorado, the use of coal for generating electricity is
expected to increase in the future as supplies of oil and natural gas decrease.

Associated with coal-fired, electric-generating plants are various environ-
mental concerns, including fly ash, emissions from boilers, and effluents. The
effluents, which include brines from water concentrators, cooling-tower blowdown
water, and water that has been in contact with fly or bottom ash, commonly contain
large concentrations of certain chemical constituents, including boron (Phung and
others, 1979; Holland and Jones, 1978; and M. A. Hardy, U.S. Geological Survey,
written commun., 1980). Evaporation ponds commonly are used to dispose of efflu-
ents; however, the effects of these ponds on the local ground water are not fully
understood. Such an wunderstanding 1is essential for the design of adequate
effluent-disposal facilities at coal-fired, electric-generating plants.

The Hayden powerplant, located near the town of Hayden in northwest Colorado
(fig. 1), owned and operated by the Colorado-Ute Electric Association, Inc., was
selected as a site to study the effects of a coal-fired, electric-generating plant
on the local ground water. Prior to April 30, 1976, effluents from the Hayden
powerplant were discharged into Sage Creek, a tributary to the Yampa River. On
April 30, 1976, discharge of effluents into Sage Creek ceased and effluents then
were discharged into an evaporation pond. Studies done as part of the Yampa River
basin assessment (J. W. Warner, U.S. Geological Survey, oral commun., 1980) indi-
cated that ground water is discharging to the Yampa River in this area. Any water
seeping from these ponds could possibly affect the quality and quantity of the
local ground water. Thus, the ground water eventually could affect the water
quality of the Yampa River.
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Figure 4.-- Water-level fluctuations in the intermediate-quality and
the evaporation poads, October 1978 to January 1980.
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~ Water-quality samples were collected quarterly from December 1978 through
October 1979 from all ponds except raw-water storage pond no. 2, which has the
same source of water as raw-water storage pond no. 1. The initial samples were
analyzed for a fairly complete set of trace elements and common constituents. The
number of trace-element analyses was later reduced to include only those constit-
uents whose concentrations tended to exceed the Colorado Department of Health
(1977b) water-quality standards or were of local interest. The Colorado Depart-
ment of Health (1977b) standards for uses of water are listed in table 1. The
trace-element analyses subsequently performed included: Boron, iron, manganese,
selenium, and zinc. Only two analyses for common constituents were made on water
from the ponds. Results of all of the analyses are presented in the section on
Water-Quality Data.

Wells

In order to determine any effects that effluents from the powerplant might
have on the shallow ground water, 22 test wells were drilled near the plant (pl. 1
and table 2). Well HS-14 was drilled to provide information on the ambient ground
water. Well HS-14 and one privately owned well completed in the alluvium, the
Barnes well, were used as controls in the study. Well HS-14 and the Barnes well
are not directly upgradient from the principal direction of natural ground-water
flow beneath the plant, but lie to the west of the ground-water flow. Water in the
wells is assumed to represent the ambient ground water because both wells receive
water from the same alluvial fill as that upgradient from the powerplant. The
other 21 wells were drilled downgradient from the plant and its storage ponds. The
downgradient wells were used to monitor the effects of the plant and ponds on the
quality and quantity of ground water.

Well HS-17 was found to have been drilled in an old spoils dump left over
from plant construction. Although well HS-17 could not be used to monitor the ef-
fect of effluents from the plant, the analyses of water from the well did provide
information on the influence of the dump on the local ground water. This well and
the dump are not upgradient from any other monitoring well.

All 22 wells were drilled without fluids using a diesel hammer, reverse-air
circulation Becker! drill. Each well was drilled through the alluvium 0.5 to 2 ft
into the Lewis Shale. The wells then were cased with 3.25-in. outside diameter
PVC pipe. The lower end of the casing was capped and the lowest 10 to 20 ft per-
forated. The wells were backfilled with gravel from the same alluvium in which
they were completed. Each well was then sealed with cement and capped to prevent
contamination from surface water. Levels were run for each well to determine the
altitude above sea level.

1The use of the brand name in this report is for identification purposes only
and does not imply endorsement by the U.S. Geological Survey.
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Water levels in all wells except the Barnes well were monitored for a year,
from December 1978 through November 1979. The Barnes well has no access for meas-
urement. Water levels were measured monthly to identify changes due to seasonal
fluctuations, such as recharge from snowmelt and rainfall, pumpage from the aqui-
fer, and the effects of lower pond levels. The water-level measurements are shown
in table 2, and the water-level fluctuations in selected wells are illustrated in
figures 5 and 6. Water-level contours at times of low-, medium-, and high-water
levels are shown on plates 3, 4, and 5. The water-level contours tend to follow
the outline of the evaporation, the intermediate-quality, and the oil-skimmer
ponds, indicating a high ground-water level under these ponds. The shape of the
water-level contours indicates the ponds are leaking, resulting in the elevated
ground-water levels near the ponds.

Ground-water-quality data were collected quarterly from the test wells from
December 1978 to October 1979. In addition, the Barnes well was sampled in June
and October. Data from the Barnes well supplemented data from well HS-14 by
providing additional information on the ambient ground-water quality. The initial
samples were analyzed for a comprehensive set of trace elements and common con-
stituents. The number of subsequent trace-element analyses was reduced to include
only those constituents which exceeded the Colorado Department of Health (1977b)
standards (table 1) or were of local interest. The trace elements analyzed for
subsequent samples were: Boron, iron, manganese, selenium, and zinc. Two
analyses for common constituents were made on the water from all wells, except the
Barnes well, which had one analysis for common constituents made on the water from
the well. Results of all these analyses are presented in the Water-Quality Data
section.

Seeps

Seeps are present in the terrace cut along the north and east sides of the
Hayden powerplant (pl. 1). Seeps occur for about three-quarters of a mile along
the north face of the terrace. Eight representative seeps were chosen for water-
quality sampling. A1l seeps except seep HS-8 are perennial. The seeps were
developed by clearing the immediate area of vegetation, enlarging the outflow, and
digging collection basins which were drained and allowed to refill prior to sam-
pling. Estimates of flow were made prior to each sampling; these estimates were
either visual or based on the time required to fill a given volume. The estimates
may be in error because the seeps extend laterally.

Water-quality samples were collected from seeps HS-1 through HS-4 and the
gravel-pit seep from January through October 1979 on a quarterly basis. Samples
from seeps HS-5 through HS-7 were collected quarterly from March through October
1979, and samples from seep HS-8 were collected in March and June. Seep HS-8 was
dry in October. The January samples were analyzed for nearly all trace elements,
but subsequent analyses included only boron, iron, manganese, selenium, and zinc.
The common constituents were analyzed during the January and March samplings and
then discontinued. Results of the analyses and data on flow are presented in the
Water-Quality Data section.
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Discharge VWeir

The discharge weir is a concrete box containing a 90° V-notch weir used to
measure the flow from the 30-in. RCP drain. The flow from the system, the largest
single source of ground-water discharge in the area, is exceeded only by the
combined flow from the springs along the lower (north) edge of the terrace. The
average of four quarterly flow measurements made using the V-notch weir was about
0.40 ft3/s, varying seasonally from 0.26 ft3/s in January to 0.82 ft3/s in March.
Water-quality samples were collected from January through October 1979 on a quar-
terly basis. The same general analysis schedule was used for samples taken from
the discharge weir as was used for the wells and seeps. Results of the water-
quality analyses and flow rates are presented in the Water-Quality Data section in
this report.

Streams

Streams monitored in the Hayden powerplant study include the Yampa River near
Hayden (U.S. Geological Survey streamflow-gaging station 09244410), Sage Creek
above the Hayden powerplant, Sage Creek at U.S. Highway 40, and the Yampa River at
Hayden, where one low-flow sample was collected. Sage Creek above the Hayden
powerplant is an ephemeral stream, and the other streams are perennial. Flow rates
for the Yampa River near Hayden were obtained from stage-discharge relations.
Flow rates for Sage Creek above the Hayden powerplant were estimated using visual
methods. Flow rates for Sage Creek at U.S. Highway 40 were estimated using the
estimated flow of Sage Creek above the Hayden powerplant and estimates of inflows
between the two sites. This method of estimating the flow for Sage Creek at U.S.
Highway 40 was necessary because the site was located in backwater from the Yampa
River. The same gerneral scheme of water-quality sampling used for the wells and
seeps was used for these surface-water sites. The results of the water-quality
analyses and flow rates are presented in the Water-Quality Data section.

AMBIENT GROUND WATER

Data on the movement of the ambient ground water near the Hayden powerplant
were sparse and insufficient. Most of the wells in the area are domestic and
usually have no means of access for measuring the water level. Water levels are
available only from drillers' logs and these levels are outdated. Surface topog-
raphy is the main indicator of water movement and indicates that the ground water
moves in a north-to-northwest direction, except near Sage Creek where it may flow
northeast. Drillers' logs indicate that the maximum capacity of most wells is less
than 20 gal/min, and that the majority of the wells yield 10 gal/min or less.

Data on the quality of ground water near the plant were insufficient to de-
fine the ambient ground-water quality. Analyses of water sampled from well HS-14
indicated concentrations of nitrite plus nitrate larger than 10 mg/L (milligrams
per liter). Well HS-14 is downgradient from a wheat field and may receive recharge
from the field. Although well HS-1L4 is downgradient from the coal pile and the
raw-water storage ponds, analyses of water from the well indicate that the quality
of water 1is not influenced by water from either the coal pile or the raw-water
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storage ponds. Although the results of the analyses of other constituents probably
are representative of the local ground water, a second control well--the Barnes
well--was sampled in June and October for verification. The Barnes well (pl. 1) is
a domestic well about 2 mi southwest of the Hayden powerplant. According to the
drillers' log, this well penetrates the Lewis Shale, but it is screened in and re-
ceives all of its water from the alluvium.

Data from well HS-14 and the Barnes well were averaged in an effort to define
the ambient ground-water quality. The averages were: Boron, 220 ug/L (micrograms
per liter); iron, 55 ug/L; manganese, 35 ug/L; selenium, 8 ng/L; zinc, 40 ug/L;
and specific conductance, 1,050 umhos/cm (micromhos per centimeter). These con-
centrations do not exceed the Colorado Department of Health (1977b) standards for
agricultural use of water, except for a sample from well HS-14 that contained
15 ug/L of selenium. None of the concentrations exceeded the standards for drink-
ing-water supply except for nitrite plus nitrate (which averaged 19 mg/L) and one
sample containing high selenium (15 ug/L). Data from well HS-14 and the Barnes
well are presented separately in the Water-Quality Data section.

Data on ambient ground-water quality were obtained from two additional
sources and compared with the data from wells HS-14 and the Barnes well. The first
source of data was a ground-water-quality study (R. S. Williams, U.S. Geological
Survey, oral and written communs., 1981) in which 21 wells were sampled in the
Grassy Creek valley, located about 1 mi east of the Hayden powerplant (fig. 1).
The aquifer system in Grassy Creek valley is about the same as that near the
Hayden powerplant; the aquifer consists of alluvial terrace deposits underlain by
a relatively impermeable shale. Williams sampled 21 wells and collected 78 samples
of water for analysis of boron, manganese, selenium, and specific conductance.
The average values for the 21 wells were: Boron, 140 ug/L; manganese, 165 ug/L;
selenium, less than 1 ug/L; and specific conductance, 1,470 umhos/cm. The highest
values were: Boron, 440 ug/L; manganese, 2,000 ug/L; selenium, 1 ug/L; and spe-
cific conductance, 3,400 umhos/cm.

The second source of data on the quality of the ambient ground water was the
computer data files of the U.S. Environmental Protection Agency and the U.S. Geo-
logical Survey. The area considered for retrieval of the data from the computer
files was from south of U.S. Highway 40 to the southern boundary of the area shown
in figure 1 and from longitude 107°05'00" to longitude 107°15'00''. The computer
data files had data on six wells not included in the Williams ground-water-quality
or the Hayden powerplant studies. There was a variable number of analyses for each
constituent. Boron was determined in three analyses; manganese, in six analyses;
selenium, in six analyses; and specific conductance, in six analyses. The average
values were: Boron, 141 ug/L; manganese, 28 ug/L; selenium, 5 ug/L; and specific
conductance, 1,500 umhos/cm. The highest values were: Boron, 284 ug/L; manganese,
1,450 ug/L; selenium, 7 ug/L; and specific conductance, 2,950 umhos/cm.

An analysis of the data from the Williams ground-water-quality study and the
computer data files indicates the data from well HS-14 and the Barnes well are an
acceptable indicator of ambient ground-water quality in the area. None of the
wells had analyses in which the boron exceeded the Colorado Department of Health
(1977b) proposed water-quality standard of 750 ug/L.
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HAYDEN POWERPLANT EFFLUENT

Although a sample of the low-quality wastes was not obtained, one sample of
Hayden powerplant brine effluent disposed of in the evaporation pond was supplied
by powerplant personnel. The brine effluent sample, taken from the wastewater
concentrator (fig. 2), was highly colored and contained flocculate after filtra-
tion through a 0.45-micron filter. An analysis indicated the following: Specific
conductance, 75,000 pmhos/cm; carbonate, 240 mg/L; boron, 110,000 ug/L; iron,
1,700 ug/L; manganese, 37,000 ug/L; nickel, 300 ug/L; selenium, 220 ug/L; and pH,
6.2. The analytical dilution factor for selenium was 25; therefore, the value for
selenium may be in error, even though several aliquots were analyzed and the aver-
age value reported.

Because we were able to obtain only one sample from the wastewater concentra-
tor and no samples from the low-quality wastes, it is not known i{f this sample
truly represents the inflow into the evaporation pond. However, it is the only
available indicator of effluent quality.

EFFECTS OF BORON

Boron is of concern because it is a byproduct of coal burning and may be
introduced into the 1local ground water by effluents from the Hayden powerplant.
Whereas boron is important as a plant nutrient but is toxic to plants in high
concentrations, a discussion of the occurrence, movement, effects, and recommended
maximum levels is relevant. This discussion will be wuseful in assessing the
effects of boron when the water is used for agriculture.

Boron wusually is reported in terms of the element boron, and no effort is
made to differentiate the species present. At the pH of natural water--less than
pH 8.7--the predominant species would be H3BO3 (aqueous) and to a lesser degree,
H,BO3. At pH 8.2 the ratio of H3BO; (aqueous) to H,BO3 would be 10:1 (Hem, 1970).
Boron has been identified in several compliex mineral forms; colemanite and kernite
are two which are found in evaporate deposits in California and Nevada. Boron
also is found in simple forms--calcium, magnesium, and sodium borates. Organic
forms of boron also have been identified; they are the result of micro-organisms
and plants wutilizing boron in their growth. The organic forms of boron usually
are oxidized to the inorganic form when the micro-organisms and plants die (U.S.
Department of Agriculture, 1957). Boron in natural water does not seem to conform
to a simple solubility constant but is probably controlled by several factors that
are not well understood (Hem, 1970).

Movement of boron in the soil column is a complex procedure, involving pH,
soil type, and organic matter (U.S. Department of Agriculture, 1957). Boron is
readily adsorbed onto clays and to a lesser degree onto silts. Little or no
adsorption occurs on sand. The type of cation has little or no effect on the rate
or amount of adsorption. An increase in pH will increase adsorption and a decrease
will lower adsorption. The effects of pH are reversible; that is, an increase in
pH will increase the amount of boron fixed in the soil, and if acid is used to
lower the pH, the amount of boron fixed in the soil will decrease. This reaction
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is rapid and appears to be continuous. Organic matter appears to decrease the
amount of boron fixed in the soil and release more boron into the water column to
be available for uptake for life forms (U.S. Department of Agriculture, 1957).

Crops such as sugar beets, alfalfa, and clover are affected by a deficiency
of boron in the soil. Boron is a necessary nutrient in the growth of Ilegumes,
especially alfalfa. Fertilizers that contain boron have been applied to crops for
many Years. The main results of boron deficiency are reduced growth, cellular
change, and finally death. It is difficult to determine the amount of boron need-
ed for growth by various plants because only a small fraction of the boron in the
soil Is in a form available for plant growth. Boron, as measured in the available
form, is needed in concentrations of 0.5 mg/g (milligrams per gram) for satisfac-
tory growth of alfalfa, sugar beets, red clover, and sweet clover (U.S. Department
of Agriculture, 1957).

Boron, although a vital nutrient in plant growth, is a toxic substance when
excess quantities are present. The problem of boron toxicity first became prom-
inent during World War |, when potash salts, usually purchased from Germany, were
mined from Searles Lake in California. Application of this potash resulted in
damage to potatoes and vegetables. Analyses of the potash indicated that it con-
tained more than 11-percent boron. The potash was then refined, the boron removed,
and the problem was solved. Symptoms of boron poisoning are yellowish~brown spots
on leaves (U.S. Department of Agriculture, 1957).

The problem of boron poisoning is not confined only to the application of
fertilizer, but also to the application of irrigation water. Several plants,
notably beans and fruit trees, are sensitive to boron. Crops such as alfalfa,
sugar beets, clovers, and carrots are among the most tolerant crops. The relative
tolerance of plants to boron 1in irrigation water is listed in table 3. The
permissible limits of concentration of boron in several classes of water used for
irrigation are shown in table 4. Irrigation water containing more than the recom-
mended concentration of boron may not produce immediate harmful effects. Water
containing as much as 2 mg/L of boron may be used on neutral and alkaline soils
for some time without injury to sensitive plants. However, if the soils are acid,
damage may occur rapidly [National Academy of Sciences and National Academy of En-

gineering, 1973 (1974)1.

In Colorado, the maximum permissible limit of 750 ug/L for boron has been
established by the Colorado Department of Health (1977b) only for waters for agri-
cultural use. Limits have not been established for water supply, aquatic life, or
other uses.

Gastrointestinal and pulmonary disorders have been observed in lambs when the
concentration of boron is unusually high in both the soil and water supplies. If
large amounts of boron are ingested by humans, some serious toxic effects may be
produced (Gough and others, 1979). More information is needed on the possible
effects of boron before standards may be established for the permissible concen-
tration of boron in water used for drinking and public supply.
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Table 3.--Relative tolerance of plants to boron

[In each group, the plants first named are the most tolerant and the last
named are the least tolerant. From U.S. Department of Agriculture (1954)]

Tolerant Semitolerant Sensitive
Athel (Tamarix aphylla) Sunflower (native) Pecan
Asparagus Potato Black walnut
Palm (Phoenix canariensis) Acala cotton Persian (English) walnut
Date palm (P. dactylifera) Pima cotton Jerusalem-artichoke
Sugar beet Tomato Navy bean
Mangoes Sweetpea American elm
Garden beet Radish Plum
Alfalfa Field pea Pear
Gladiolus Raggedrobin rose Apple
Broadbean Olive Grape (Sultanina and Malaga)
Onion Barley Kadota fig
Turnip Wheat Pers immon
Cabbage Corn Cherry
Lettuce Milo Peach
Carrot Oat Apricot
Zinnia Thornless blackberry
Pumpkin Orange
Bell pepper Avocado
Sweet potato Grapefruit
Lima bean Lemon

Table 4.--Permiseible limits for concentrations of boron
in several classes of irrigation water

[Concentration of boron in mg/L. From U.S. Department of Agriculture (1954)]

Class For crops that are
of

water Sensitive Semitolerant Tolerant
Excellent=-=--~ Less than 0.33 Less than 0.67 Less than 1.0
Good-=======--- 0.33-0.67 0.67-1.33 1.0-2.0
Permissible---- 0.67-1.0 1.33-2.0 2.0-3.0
Doubtful=-====-- 1.0 -1.25 2.0-2.5 3.0-3.75
Unsuitable----- More than 1.25 More than 2.50 More than 3.75
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EFFECTS OF EFFLUENTS

The effects of effluents from the Hayden powerplant on the local ground water
are presented for five categories: Ponds, wells, seeps, the discharge weir, and
streams. Data on the concentrations of trace elements in analyzed samples of
water from the ponds, seeps, the discharge weir, and streams, and the number of
samples which exceeded the Colorado Department of Health (1977b) standards for ag-
ricultural use of water are given in tables 5 and 6. Trace-element data are given
in tables 7 and 8.

Ponds

The ponds at the Hayden powerplant can be <classified as either effluent
(evaporation, intermediate-quality, oil-skimmer, and high-quality) or raw-water
storage (raw-water storage ponds no. 1 and no. 2). Because the coal-pile runoff
pond was dry during most of the study period due to evaporation, it was not con-
sidered to have a major effect on the ground water. The relationship of specific
conductance and boron with time for water in selected ponds is shown in figure 7.

The evaporation pond had the highest average specific conductance (6,590
umhos/cm) and the highest average boron concentration (4,800 ug/L) of the five
ponds sampled. Concentrations of these constituents varied greatly during the
study. The October 1979 sample contained the largest values of specific conduct-
ance (13,800 umhos/cm) and boron (13,000 ug/L). The December 1978 sample contained
the smallest value of specific conductance (1,850 umhos/cm) and the June 1979 sam-
ple contained the smallest concentration of boron (530 ug/L).

A large discrepancy was found between the concentrations of selenium in the
effluent entering the evaporation pond and in the water in the pond. The effluent
contained 220 ug/L of dissolved selenium (see page 21 for discussion of effluent
sample), whereas the pond samples had a maximum concentration of 14 ug/L and
averaged 6 ug/L. The concentration of selenium in the pond decreased during the
study. A sample of the bottom material from the evaporation pond analyzed for the
following trace elements was found to contain: Boron, 560 ug/g; copper, 35 ug/g;
manganese, 11 ug/g; selenium, none detected; and silver, 4 ug/g. The material was
primarily fly ash, and material from the clay liner of the pond was not included.
The analyses of the evaporation-pond water and the evaporation-pond bottom mate-
rial (fly ash) did not indicate the presence of large amounts of selenium. The
concentration of selenium in the downgradient wells was generally lower than in
either the evaporation pond or the ambient ground water. Further study is needed
to determine the fate of the selenium.

Seasonal evaporation, precipitation, and snowmelt will cause fluctuations in
the quality of water in the evaporation pond. The water will probably reach its
lowest annual concentration of constituents in early summer when runoff is great-
est and reach its highest concentration in late summer. It 1is not possible to
estimate the ultimate concentration of constituents in the -evaporation pond, but
the long-term trend is probably toward increasing concentration.
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Table 5.--Average concentrations of selected trace elements in water from ponds,
seeps, streams, and the discharge weir and the percentages as compared to
the concentrations of the same elements in the ambient ground water

[NS=not significant; NA=not applicable;

concentrations in microgram per liter, ug/L]

Trace elements

Site Boron Selenium Manganese lron
ug/L Percent ug/L Percent ug/L Percent ug/L Percent

Ambient ground water-- 220 100 8 100 35 100 55 100
Evaporation pond-=----- 4,800 2,200 5 NS 420 1,200 33 60
Intermediate-quality

pond-==========c=-==x 1,800 820 3 NS 63 180 37 67
Oil-skimmer pond------ 1,800 820 6 NS 120 340 30 55
High-quality pond-=---- 1,300 590 3 NS 73 210 Lo 73
Raw-water storage

pond no. l========-= 85 39 0 NA 30 86 230 420
Sage Creek at

U.S. Highway 40----- 320 NA 57 NA 130 NA 100 NA
Sage Creek above

Hayden powerplant--- 250 NA 61 NA 740 NA 120 NA
Discharge weir-------- 1,600 730 13 NA 130 370 -=- -
Gravel pit seep~------ 1,200 550 2 NS 810 2,300 260 470
Seep HS-1-=----==--u--- 1,300 590 h NS 12 34 70 130
Seep HS=2--==-=m=mona- 1,400 650 6 NS 33 94 180 330
Seep HS=3========c=um= 1,900 860 3 NS 33 94 130 240
Seep HS=f===-emmouauaxn 1,800 820 6 NS 47 130 90 160
Seep HS-5-=-=======--= 1,000 450 6 NS 5 14 5 9
Seep HS-6--==-======-- 1,600 730 2 NS 4o 110 Lo 73
Seep HS-7------------- 1,300 590 2 NS 15 43 Lo 73
Seep HS-8-=--=-==uc=mu-m 1,300 590 L NS 35 100 Lo 73
Yampa River

near Hayden-=-------- 72 NA 0 NA 4o NA 123 NA
Yampa River

at Hayden--=-=--=---- 80 NA 0 NA e --- -—-
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Table 6.--Number of samples of water from ponds, seeps, streams, and the

discharge weir analyzed for boron and manganese compared with the number

of samples exceeding the Colorado Department of Health (1977b) standards
for agricultural use of water

Number of samples that exceeded

Number of samples Colorado water-quality standards
Site for agricultural use
Boron Manganese
Boron Manganese

Evaporation pond=-======~=- 4 3 3 2
Intermediate-quality pond-- &4 3 4 0
OiI-skimmer pond=~-====-==- 4 3 L 0
High-quality pond-======~=- 4 3 h 0
Raw-water storage pond

no. l--==-===----emeeooo- L 3 0 0
Seep HS-1-=-=-==---cmmeona- b 3 0 0
Seep HS-2--------==----"uu- b 3 L 0
Seep HS-3-----==-~--=--omu- b 3 3 0
Seep HS-l-------c-me-oocone b 3 3 0
Seep HS-5-==-===me-mmmmmooa- 3 2 3 0
Seep HS=6-~=--=--==-=-=-====u- 3 2 3 0
Seep HS-/-=====m==-m==meoma- 3 2 2 0
Seep HS-8-====-==m-ommmuno- 2 2 1 0
Gravel-pit seep~---==--=--- b 3 L 2
Discharge weir----==-~==~--- b 3 L 1
Sage Creek above Hayden---- 2 2 0 1
Sage Creek at

U.S. Highway 40--=-===-=- 3 2 0 1
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Table 7.~-Average concentrations of selected trace elements in water from wells
and the percentages as compared to the concentrations of the same elements
in the ambient ground water

[NS=not significant; concentrations in microgram per liter, ug/L]

Trace elements

Site Boron Selenium Manganese Iron

ug/L Percent wug/L Percent ug/L Percent ug/L Percent

Ambient ground water-- 220 100 8 100 35 100 55 100
Well HS-t-=---==meeeeea- 960 kLo 4 NS 250 710 10 18
Well HS-2----=--uwue-- 1,000 450 4 NS 500 1,400 13 24
Well HS-3----=--mmmua- 1,200 550 1 NS 93 270 50 91
Well HS-4---m=mmmmemee 1,200 550 1 NS 360 1,000 Lo 73
Well HS-5===--mmumuu-- 1,500 680 2 NS 120 340 27 L9
Well HS=f-=-======mmu=- 1,200 550 3 NS 370 1,100 27 L9
Well HS-7===-=-mmeeuw- 1,100 500 i NS 100 290 4o 73
Well HS-8--===e==ceeu- 1,600 730 4 NS 290 830 10 18
Well HS-9----mceceeaa- 1,700 770 5 NS 73 210 15 27
Well HS-10----=w=mu==a 1,300 590 6 NS 37 110 13 24
Well HS=11====omcmuoam- 1,000 450 5 NS 20 57 30 55
Well HS-12---==-wmwen- 1,800 820 10 NS 67 190 23 L2
Well HS-13-===v-mmun== 1,600 730 10 NS 70 200 53 96
Well HS-15-=-====mueem 670 300 3 NS 4o 110 150 270
Well HS-16====mvcmmmuam 2,700 1,200 12 NS 300 860 93 170
Well HS-17-===mmemeuex 510 230 3 NS 1,400 4,000 600 1,100
Well HS=18-===mm=mmeua 960 440 b NS 210 600 43 78
Well FC-1-=======mee-- 1,700 770 3 NS 110 310 130 240
Well FC-2----~-=-=m=w=a 1,700 770 6 NS 50 140 17 31
Well FC-3-=====meoma=- 1,800 820 6 NS 110 310 20 36
Well FC-4-====mm=cmu-o 1,200 550 2 NS 30 86 17 31
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Table 8.--Number of water samples analyzed for boron and manganese compared
with the number of samples exceeding Colorado Department of Health (1977b)
for agricultural use of water from wells

Number of samples that exceeded

Number of samples Colorado water-quality standards
Site for agricultural use
Boron Manganese
Boron Manganese

Well HS-1--------cc-cumcanu L 3 L 1
Well HS-2-------~=comccnnnn L 3 L 1
Well HS=3==m-mmcmccmmeneaaa 3 L 0
Well HS-h----mommccmceenene L 3 4 2
Well HS-5-=-=m-cmmomnnononn 4 3 3 0
Well HS-6=-=---~=-~-oomeeme L 3 2 2
Well HS-7-=~--~--mmmcoconoo- L 3 2 1
Well HS=8-~mmmemmmmmmmcaeen L 3 3 1
Well HS-9-----=--commocunnn L 3 4 0
Well HS-10-----~==~====mu-- b 3 L 0
Well HS-11--=-----cmmmuonmn L 3 3 0
Well HS-12---------mocmmmne L 3 L 0
Well HS-13-------~---=c-mm L 3 L 0
Well HS-1h---==cmommmnnnae 4 3 0 0
Well HS-15~-~=mm=mmmmnmcenn 4 3 1 0
Well HS-16~~~~--m==mmmmenm- L 3 3

Well HS-17------=---ccmonne 4 3 0

Well HS=18~mmm=mommmmcmanan 4 3 3

Well FC-1-=mm=mmommmmmennan L 3 3 0
Well FC-2-==--mm=cmocmnna- 4 3 L 0
Well FC-3---~-=~~m===mmonn- L 3 L 1
Well FC-4=--=--=-momommmme L 3 2 0
Barnes well-=-====n==ncono- 2 1 0 0
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The intermediate-quality pond had the most consistent water quality of all
the ponds sampled. The average specific conductance was 3,140 umhos/cm and varied
only by about 500 pmhos/cm during the study. The average boron concentration was
1,800 ug/L. The quality of the pond was adequate for raising trout. Of the trace
elements sampled, only boron exceeded the recommended Colorado Department of
Health (1977b) standard for agricultural use of water. Only two samples--one high
in copper, the other high in zinc--exceeded the recommended Colorado Department of
Health (1977b) standards for aquatic life.

The average specific conductance in the oil-skimmer pond (the smallest pond
sampled) was 1,560 umhos/cm, and the average boron concentration was 1,800 ug/L.
Boron was the only constituent that was in excess of the recommended Colorado De-
partment of Health (1977b) standards for agricultural use of water. Of particular
interest was the October 1979 sample, which had a pH of 3.0; this value was veri-
fied by repeated measurements in the field and by analysis in the laboratory. The
sample did not contain excessive amounts of any other analyzed constituent. The
pH increased to about 6.0 the following day. It was subsequently determined that
this increase was due to an Incomplete construction modification resulting in de-
mineralized wastes being periodically discharged into the high-quality pond via
the oil-skimmer pond, resulting in severe pH fluctuations. The problem has since
been corrected, according to Hayden powerplant personnel (written commun., 1981).

The high-quality pond had the best water quality of any of the ponds, as
defined by the lowest values for specific conductance and boron. The average spe-
cific conductance of the pond water was 863 umhos/cm and the average boron concen-
tration was 1,400 ug/L. The pond contained high-quality effluents from the waste-
water concentrator and from high-quality wastes. The water quality was relatively
constant, deviating only slightly about the mean; for example, the deviation about
the mean for specific conductance was about 150 umhos/cm and for boron was about
400 ug/L. The October 1979 sample from this pond had the lowest pH--6.8--and was
affected by the same factors that lowered the pH in the oil-skimmer pond. Large
variations in water quality of the high-quality pond are not expected in the fu-
ture unless there is a spill or the inflow is altered.

Raw-water storage pond no. 1 has about the same water quality as the Yampa
River, its source. The water quality of the pond varies less than that of the
stream because the larger storage capacity of the pond acts as a buffer. The
average specific conductance of the pond was 326 umhos/cm and the average
concentration of boron was 85 ug/L. The March 1979 sample from this pond had the
highest concentration of boron--140 ug/L--whereas the sample from the Yampa River
had 60 ug/L. The reason for the difference is not known. No sample contained any
analyzed constituent in excess of the Colorado Department of Health (1977b) stand-
ards for agricultural use of water.

Raw-water storage pond no. 2, which was used as a fly-ash disposal pond from
September 1965 to late 1978, contained water of the same quality as raw-water
storage pond no. 1 from December 1978 through October 1979. While pond no. 2 was
being used as an ash-disposal pond, leakage probably resulted in a plume of leach-
ate moving downgradient from the pond. The movement, extent, and quality of this
plume are not known. The concentrations of boron and the specific conductance of
water in the plume would have been higher than those in the ambient ground water,
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but their values are not known. The plume would have caused boron to be adsorbed
onto the clays and silts in the aquifer. Desorption of boron from the aquifer
could have resulted in higher than ambient concentrations of boron in the ground
water after the plume was probably displaced by leakage from the pond in late
1978.

Hayden powerplant personnel (oral and written communs., 1980) stated that the
plume of water which originated when raw-water storage pond no. 2 was used for
fly-ash disposal is presently underlying the Hayden powerplant. They also stated
that the values of specific conductance and concentrations of boron in the plume
are about the same as the values of specific conductance and concentrations of
boron in the evaporation, the intermediate-quality, the oil-skimmer, and the high-
quality ponds. While the rate of movement of this plume is not known, the Hayden
powerplant personnel suggest that it may take years for the remnants of the plume
to dissipate from the area of the Hayden powerplant.

The coal-pile runoff pond contains water only during periods of local runoff.
Because it is dry most of the time, it was not sampled.

Wells

Wells were placed near the Hayden powerplant to monitor the effect of the
ponds on the ground water. Wells HS-1 through HS-6 and FC-4 were used to monitor
the effects of the evaporation pond; wells HS-8 through HS-13 were used to monitor
the effects of the intermediate-quality, the oil-skimmer, and the high-quality
ponds; wells HS-15 and HS-16 were used to monitor the effects of the raw-water
storage ponds; and well HS-18 was used to monitor the effects of the coal pile and
the coal-pile runoff pond. The same groupings of wells are used in the discussion
of how the movement and quality of water are affected by the powerplant. The rela-
tionships of specific conductance and boron with time in selected wells are shown
in figures 8 and 9.

Analyses of the water from wells HS-1 through HS-6 and FC-L4 downgradient from
the evaporation pond determined the following water-quality parameters and their
average values: Specific conductance, 1,220 umhos/cm; boron, 1,200 ug/L; iron,
26 ug/L; manganese, 250 ug/L; and selenium, 3 ug/L. The concentrations of iron in
water samples from wells HS-1 through HS-6 and FC-k4 probably are not related to
the concentrations of 1iron in the ambient ground water or the evaporation pond,
but are related to the reduction-oxidation potential in ground water. In an oxi-
dizing environment, iron ions will be precipitated; in a reducing environment, the
ions can be leached from the surrounding soil or transported by the ground water.
The concentrations of iron in the wells were lower than the Colorado Department of
Health (1977b) agricultural water-use standard of 200 ug/L and generally declined
during the study. The concentrations of manganese generally exceeded the water-
use standard of 200 ug/L during the initial samplings and then declined to values
lower than the standard during subsequent samplings. The water sample in well FC-4
had the lowest average concentration of manganese--30 ug/L.
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The ground-water-flow system in the area of the evaporation pond is not a
simple system receiving water only from the pond and ambient ground water. This
is evident by the values of specific conductance of the water in wells HS-5 and
HS-6 and, to a lesser degree, in wells HS-1, HS-2, and FC-4. The values at times
were lower than those of either the evaporation pond or the ambient ground water.
These anomalous values probably are due to local ground-water recharge from
rainfall, snowmelt, runoff from the plant, or leakage from the raw-water storage
ponds.

Analyses of water samples from wells HS-8 through HS-13 and FC-1 through FC-3
downgradient from the intermediate-quality, the high-quality, and the oil-skimmer
ponds determined the following water-quality parameters and their average values:
Specific conductance, 1,170 umhos/cm; boron, 1,600 ug/L; iron, 34 ug/L; manganese,
92 ug/L; and selenium, 6 pg/L. All samples collected from wells HS-8 through HS-
13 and FC-1 through FC-3 contained boron in excess of the Colorado Department of
Health (1977b) standards for agricultural use of water, except for the December
1978 samples from wells H$S-8 and FC-1 and the June 1979 samples from well HS-11.
The lower concentrations of boron in these samples probably were due to recharge
resulting from snowmelt and rainfall runoff. Well HS-11 is downgradient from run-
off-retention pond no. 2, and during the June 1979 sampling period the pond
contained water. Wells H$-8 and FC-1 probably receive local recharge from runoff-
retention pond no. 1. Analyses of water samples from wells HS-8 through HS-13 and
FC-1 through FC-3 indicate that the intermediate-quality, the oil-skimmer, and the
high-quality ponds were probably leaking. Boron concentrations in water from the
wells were higher than in the ambient ground water and approached the concentra-
tions of boron in the water from the ponds. The boron concentrations in the ground
water downgradient from the intermediate-quality, the oil-skimmer, and the high-
quality ponds were therefore indicators the ponds were leaking.

Well HS-7 was drilled to monitor the effects of the evaporation, the interme-
diate-quality, the oil-skimmer, and the high-quality ponds. The average values of
water-quality parameters for the water sample from well HS-7 were: Specific con-
ductance, 1,160 umhos/cm; boron, 1,100 ug/L; iron, 40 pg/L; manganese, 100 ug/L;
and selenium, 4 pg/L. These results were compatible with the data on the wells
monitoring the evaporation pond and the intermediate-quality, the oil-skimmer, and
the high-quality ponds.

Wells HS-15 and HS-16 were drilled to monitor the effects of the raw-water
storage ponds on the ground water. Raw-water storage pond no. 2 had been filled
with fly ash prior to 1978, but was cleaned, reconditioned, and filled with Yampa
River water prior to the January 1979 sampling. Before reconditioning, the pond
probably recharged the alluvium penetrated by well HS-15 with water having a high
specific conductance and a high boron concentration, possibly from the plume de-
scribed previously. After the pond was filled with Yampa River water, infiltrate
slowly leached boron from the soil, resulting in a Tower boron level in the March,
June, and October 1979 samples. This reduction in the concentration of boron in
the water from well HS-15 will probably continue until the soil is in equilibrium
with the raw water, which contains about 100 ug/L of boron. The Yampa River water
infiltrating from the raw-water storage ponds also lowered the specific conduct-
ance of the water from well HS-15 to nearly that of the river water.
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Well HS-16 did not react as quickly to the change in source of recharge as
did well HS-15, probably because the aquifer penetrated is less permeable. Only
about 4 ft of the aquifer is saturated, and this well yields less than 0.5 gal of
water in 2 to 3 hours. The concentrations of boron in the water samples from well
HS-16 have varied considerably, from 4,700 ug/L in January 1979, to 300 ug/L in
June 1979, and to 3,300 ug/L in October 1979. Probably the high level of boron in
the January and October samples was due to seepage from the old fly-ash disposal
pond or to boron being leached from the aquifer.

The concentrations of manganese in the water from well HS-16 generally de-
creased as the sampling progressed. The concentration of iron in the water sample
from well HS-16 probably is related to a reduction-oxidation potential in the
ground water, as explained in the section on wells HS-1 through HS-6 and FC-4. In
the water from well HS-16, the average concentration of selenium (12 ug/L) was
higher than that in any other wells sampled. One-half of the samples from well
HS-16 exceeded the Colorado Department of Health (1977b) standards for agricultur-
al use and drinking water.

Well HS-17 was drilled in a spoils pile where coal and materials remaining
from plant construction were buried. At present (1980), coal is buried upgradi-
ent, west of the well. Average values of water-quality parameters for well HS-17
were: Specific conductance, 1,620 umhos/cm; boron, 520 ug/L; iron, 600 ug/L;
manganese, 1,400 ug/L; and selenium, ug/L. The water samples smelled of hydrogen
sulfide (HyS) which is an indication of reducing conditions in the well. The H5S
probably is derived from the decay of coal buried in the spoils pile. The pH of
the water samples from this well remained constant at about 7.3--the lowest of any
of the wells sampled. Well HS-17 probably is an indicator of the quality of ground
water downgradient from the spoils pile and, therefore, cannot be used to define
the ground-water quality in other areas.

Well HS-18 was drilled to monitor the effects of the coal pile and the coal-
pile runoff pond. Average values of selected water-quality parameters for well
HS-18 were: Specific conductance, 420 umhos/cm; boron, 960 ug/L; iron, 43 ug/L;
manganese, 210 ug/L; and selenium, 4 ug/L. The value for specific conductance and
the boron concentration suggest that the well is receiving recharge from a water
source low in specific conductance and high in boron concentration in relation to
the ambient ground water. Two possible sources of this recharge are leakage from
the raw-water storage ponds and the coal-runoff pond. Because the boron concen-
trations decreased as the sampling progressed, and because the coal-runoff pond is
dry most of the time, the source of recharge was probably leakage from the raw-
water storage ponds.

The concentrations of selenium in water from well HS-18 were lower than in
the ambient ground water and about the same or less than in water from the raw-
water storage ponds. Concentrations of iron were less than 100 pg/L and generally
declined during the sampling period. The concentrations of manganese declined
from 500 ug/L during the January 1979 sampling, were not detected in the March
sampling, and increased to 140 ug/L in June.
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Water from seeps HS-1 through HS-8 and the gravel-pit seep are indicators of
the quality of the ground water downgradient from the Hayden powerplant. The com-
bined average values of the water-quality parameters for seeps HS-1 through HS-8
were: Specific conductance, 943 umhos/cm; boron, 1,500 ug/L; iron, 88 ug/L; manga-
nese, 28 ug/L; and selenium, 4 pg/L. The gravel-pit seep is discussed separately
because it contains H,S, a reducing agent; therefore, the trace-element chemistry
of the water from this seep differs from that of the other seeps, which do not
contain HoS. The relationship of specific conductance and boron with time in se-
lected seeps is shown in figure 10.

Water from the seeps varied in quality. Water from seep HS-5 had the Ilowest
average boron concentration (1,000 ug/L), seep HS-3 had the highest average boron
concentration (1,900 ug/L), seep HS-5 had the lowest average manganese concentra-
tion (5 ug/L), and seep HS-L had the highest average manganese concentration
(47 wg/L). The average seep contained about seven times as much boron as did the
ambient ground water. The average concentration of boron in the seeps is about
two times the Colorado Department of Health (1977b) standard for agricultural use
of water.

The gravel-pit seep smells of HyS and locally is called a ''sulfur spring."
Two of the three samples from the seep contained manganese concentrations in ex-
cess of the 200-ug/L standard (Colorado Department of Health, 1977b) for agricul-
tural use of water. The concentrations of other trace elements are lower than the
standards.

Discharge Weir

The discharge weir is probably reacting to the leakage from the raw-water
storage ponds. The values for specific conductance and concentrations of boron,
iron, manganese, and selenium declined by at least one-half from the January 1979
to the October 1979 samplings. The January samples contained 20 ug/L of chromium,
15,000 ug/L of iron, 21 ug/L of nickel, 21 ug/L of selenium, and 60 ng/L of zinc,
which were the highest concentrations from any sampling source in the study. The
average values for the discharge weir were: Specific conductance, 900 umhos/cm;
boron, 1,400 ug/L; manganese, 130 ug/L; and selenium, 13 ug/L. An average value
for iron is not relevant due to the large variation between the January to June
1979 sampling.

Streams

Sage Creek above the Hayden powerplant, the upper of the two sites located on
Sage Creek, was sampled in March and June 1979 and was dry during the other
sampling periods. Sage Creek at U.S. Highway 40, the lower site, was sampled in
March, June, and October 1979. Sage Creek at the upper site had a higher specific
conductance than the lower site, averaging 3,300 umhos/cm versus 1,680 umhos/cm;
higher manganese, 740 ug/L versus 140 ug/L; lower boron, 240 ng/L versus 320 ug/L;
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higher iron, 120 ug/L versus 70 ug/L; and about the same average value of
selenium, about 60 pg/L. The March samples contained the highest concentrations
of selenium collected at both sites on Sage Creek, 120 ug/L at the upper site and
110 ug/L at the lower site. These concentrations are about 11 to 12 times the
standard for a water supply and 5 to 6 times the standard for agricultural use
(Colorado Department of Health, 1977b). The selenium probably is not coming from
the Hayden powerplant, but from some upstream source.

Water discharged from the Hayden powerplant affected Sage Creek by lowering
the specific conductance and concentrations of iron and manganese; increasing the
concentration of boron; and leaving the concentration of selenium essentially
unchanged. Effluents from the powerplant entering Sage Creek had little effect on
the Yampa River because the flow of Sage Creek averaged only about 0.2 percent of
the Yampa River flow.

Four samples were collected at the streamflow-gaging station, Yampa River
near Hayden, and one low-flow sample was collected for the Yampa River at Hayden.
The Yampa River was sampled to determine the effects of the effluent from the
Hayden powerplant on the river. The values of selected water-quality constituents
at both sites were equal, within the error of analysis and sampling. Since low-
flow conditions are the ''worst case'' in respect to the effect of effluents, at the
present (1980), effluents from the Hayden powerplant are having no discernible
effect on the Yampa River.

GROUND-WATER MOVEMENT AND QUANTITY

The direction of movement of the ambient ground water is not known but
probably is about normal to the bedrock contours. The movement near the ponds can
be depicted by drawing flow lines normal to the water-table contours. Ground-
water flow lines in the immediate area of the Hayden powerplant for March 1979 are
depicted on plate 6. The flow lines are, in general, normal to the downgradient
sides of the ponds.

Empirical methods for estimating hydraulic conductivity, X, were used because
boundary conditions near the observation wells precluded the use of aquifer test-
ing by direct means. The method described by Robson (1978), which used an empiri-
cal correlation of particle grain size and sorting data obtained from core samples
to estimate K, was applied to samples of the aquifer. The derived value of X was
6 ft/d. The value of X is about one-seventh the average value of XK for sand and
gravel aquifers (McWhorter and Sunada, 1977) but was within the range of values
given for sand and gravel aquifers.

Two additional methods were applied to estimate K--the slug method and visual
estimation by experienced personnel. In the slug method, a quantity of water is
introduced into the well, the rate of decline of the water level in the well s
measured, and X is estimated. The values of K obtained by these two methods ranged
from 4 to 60 ft/d. The apparent difficulties in application of the slug and
visual-estimation methods are the small diameter of the wells in relation to their
depth, the wide range of particle sizes in the aquifer, and the horizontal layer-
ing of clay.

38



Because estimates of the X values ranged widely using these three techniques,
the leakage rate from the evaporation pond could not be calculated. A chemical
mass~balance equation was then wused to estimate the proportion of ground-water
flow downgradient from the evaporation pond that might originate as leakage from
the pond. The data from March 1979 were chosen for the mass-balance equation
because the local hydrologic conditions were relatively stable, and the water
quality in the evaporation pond and downgradient wells were reasonably constant.
The saturated thickness map was drawn (pl. 7) to verify the apparent stability of
the ground-water flow downgradient from the evaporation pond, and the map showed
no apparent flow discontinuities.

The following mass-balance equations were applied to estimate the leakage
from the evaporation pond:

Tep™Tug™Ip? (1)
and
Bepxqep+Bugxqug=Bpxq , (2)

where:
qep=leakage from the evaporation pond, in cubic feet per second;

qug=ambient ground-water flow, in cubic feet per second;

q.=flow past the downgradient face of the evaporation pond, in cubic feet
p per second;

Bep=boron concentration in the evaporation pond, in ug/L;
Bug=boron concentration in the ambient ground water, in pg/L; and

B_=boron concentration in the ground water passing the downgradient face of
the evaporation pond (the average of analyses from wells HS-3 and
HS-4), in ug/L.

The following knowns:
Bep=3’900 ug/L,

Bug= 190 ng/L, and
Bp=l,150 ug/L
are substituted in equations 1 and 2, which are then solved to yield:
Qg2 -5 .
Substituting into equation 1 yields:
+2. =q ,
qep 5qep qp
3+20ep™p>

=0.29q_.

1 p

ep
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According to the above results, the leakage from the evaporation pond is
about one-fourth of the ground-water flow past the downgradient face of the evapo-
ration pond. This calculation of leakage is subject to the following assumptions:

1. In the mass-balance equations:
a. Boron is a conservative tracer, and
b. The concentrations of boron in the water samples from the pond and
well are the average concentrations present in the pond and aqui-
fer.
2. The only source of boron higher in concention than the ambient concentra-
tration is the pond upgradient from the flow section.
3. The Lewis Shale is not a source of boron because it is not an aquifer in
this area.

The same method and assumptions were used to estimate what percent of ground-
water flow past a section along the north and west faces of the intermediate-
quality, the oil-skimmer, and the high-quality ponds is leakage from the ponds.
Calculations wusing the equations indicate that during the same period--March 1979
--the entire flow through the section was leakage from the ponds. The concentra-
tion of boron in the March sample from the intermediate-quality pond (the largest
pond) was the lowest of all the samples. The concentration of boron may have been
low only for a short time when conditions were not average or stable. |If the
average concentration of boron was used in the calculations, then about three-
fourths of the flow past the section would be leakage from the intermediate-
quality, oil-skimmer, and high-quality ponds. To verify the results, October 1979
conditions were analyzed, and about three-fourths of the flow was calculated to be
leakage from the ponds. Based on these data and calculations, the best estimate
is that about three-fourths or more of the flow through the section is leakage
from the ponds.

CONCLUSIONS

Water-quality data from the evaporation pond, the effluent inflow, and the
bottom material indicate that the specific conductance and the concentration of
boron in the evaporation pond probably will continue to increase and that the
values of these parameters will fluctuate seasonally due to precipitation and
evaporation. The only sample of the effluent disposed of in the evaporation pond
contained a selenium concentration of about 220 ug/L. By comparison, the concen-
trations of selenium in the pond water, the bottom materials, or the downgradient
ground water were less than 20 ug/L. Further study is needed to determine why
these concentrations were drastically lower. The intermediate-quality, the oil-
skimmer, and the high-quality ponds were relatively stable with respect to water
quality and will probably remain so unless the inflows are changed chemically.
The raw-water storage ponds reflect the water quality of the Yampa River, which is
their source, and provide water low in boron concentration and low in specific
conductance to the local ground water.
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Analyses of the quality of water from the observation wells downgradient from
the Hayden powerplant indicate that concentrations of boron in the ground water
downgradient from the effluent ponds have increased to an average concentration
that exceeds the Colorado Department of Health (1977b) standards for agricultural
use of water. The boron concentration in water from wells HS-1 through HS-13 and
FC~1 through FC-4 probably will not decrease below these standards in the near fu-
ture.

Data from wells HS-15, HS-16, and HS~18 indicate the raw~water storage ponds
are leaking. This leakage is resulting in boron concentrations of less than
500 pg/L, except in well HS-16 where less than 4 ft of the aquifer is saturated,
and the water movement apparently is slower than at the other monitor wells. The
trend for these concentrations is to decrease as the boron is leached from the un-
saturated zone below the ponds.

Water from nine sampled seeps are the best indicators of the quality of the
ground water downgradient from the Hayden powerplant. The average concentration of
boron in the water from these seeps was 1,500 ug/L, about two times the Colorado
Department of Health (1977b) standard for agricultural use of water. Concentra-
tions of boron in the seeps vary seasonally, being lowest during the spring (high-
est recharge), and highest during the fall and winter (lowest recharge).

The discharge weir, which was in use until 1976 as part of a system to
dispose of effluents, is now discharging ground water that is recovering from the
effects of the effluents. The concentrations of selected trace elements in the
water generally declined during the study. This decrease in the concentration of
trace elements probably will continue, because the raw-water storage ponds are the
major source of recharge to the ground water discharging over the weir. The dis~
charge weir is also the largest single ground-water discharge point downgradient
from the Hayden powerplant. The average flow over the weir is about 0.40 ft3/s.

The effect on Sage Creek of the effluents from the Hayden powerplant was to
lower the specific conductance and the concentrations of iron and manganese, to
increase the concentration of boron, and to leave unchanged the concentration of
selenium, as compared to the upstream water quality of Sage Creek. Sage Creek
above the Hayden powerplant contained a high concentration of selenium during the
March sampling--120 ug/L, 12 times the standard for a water supply and 6 times the
standard for agricultural use (Colorado Department of Health, 1977b). This
selenium probably is not coming from the Hayden powerplant, but from some upstream
source.

The Yampa River near Hayden (above the powerplant) and Yampa River at Hayden
(below the powerplant) were sampled in October during low flow. Analysis of the
samples indicates that effluents from the Hayden powerplant had no discernible
effect on the Yampa River, due to the large volume of the Yampa River in relation
to the volume of effluents from the Hayden powerplant.
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Two theories may be used to explain the high boron content and the high spe-
cific conductance of the water from wells and seeps downgradient from the evapora-
tion, the intermediate-quality, the oil-skimmer, and the high-quality ponds. One
theory is that all of the ponds are leaking; the second theory, suggested by the
Hayden powerplant personnel (oral and written commun., 1980), is that a plume of
contaminants has resulted from leakage of raw-water storage pond no. 2 when it was
used for fly-ash disposal. The second theory also explains the high boron content
and low specific conductance of the water from wells HS-15 and HS~18.

The concept of the leaking ponds or the plume theory can both be supported by
water~quality data from wells downgradient from the evaporation, the intermediate-
quality, the oil-skimmer, and the high-quality ponds. The water-level contours
near these ponds tend to conform to the shape downgradient from the ponds, with a
higher ground-water level nearest the ponds. Therefore, those water-level contours
tend to support the concept that the ponds are leaking. The specific conductance
in water samples from wells HS-15 and HS-18, which are downgradient from the raw-
water storage ponds, declined during the study to a value near the specific
conductance of the water in the raw-water storage ponds and to about one-half the
value in the ambient ground water, which indicates that the raw-water storage
ponds are leaking. The raw-water storage ponds and the evaporation, the interme-
diate~quality, the oil-skimmer, and the high-quality ponds are lined with the same
type of locally obtained clay and are of similar construction. The raw-water stor-
age ponds are lined with 5 ft of clay, and the evaporation, intermediate-quality,
oil-skimmer, and high-quality ponds are lined with 2 ft of clay. |If the raw-water
storage ponds are leaking, the conclusion is that all ponds probably are leaking.

Data from wells HS-15 and HS-18 indicated decreasing values of specific
conductance and concentrations of boron in the ground water downgradient from the
raw-water storage ponds. This tends to support the concept of a remnant plume of
water high in specific conductance and high in boron concentrations moving
downgradient from the raw-water storage ponds. That is, if the raw-water storage
ponds were leaking during 1978 and 1979, they were probably leaking when raw-water
storage pond no. 2 was used for fly-ash disposal, resulting in a plume with high
specific-conductance values and high boron concentrations.

Seep HS-8 was dry in October 1979 which was interpreted by Hayden powerplant
personnel as an indication of minimal leakage from the intermediate-quality pond.
Seeps HS-3 and HS-4, also downgradient from the intermediate-quality pond, were
not dry during October 1979 and had concentrations of boron of 2,500 ug/L. The
October flows and high concentrations of boron of seeps HS-3 and HS-4 indicate
that the leakage from the intermediate-quality pond may be significant. The data
for seeps HS-3, HS-4, and HS-8 during October 1979 is, however, inconclusive to
quantitatively define leakage from the intermediate-quality pond.

Flow rates were calculated using a mass-balance equation to obtain the
percent of the ground water leaking from the ponds. Calculations using the mass-
balance equations were based on the assumption that the ponds were the only source
of water containing high concentrations of boron. About one-fourth of the flow
past a section downgradient from the evaporation pond was computed to be leakage
from the pond. About three-fourths of the flow past a section downgradient from
the intermediate-quality, the oil-skimmer, and the high-quality ponds was computed
to be leakage from the ponds.
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Although both theories can be wused to explain the high concentrations of
boron and the high values of specific conductance, the available data tend to
support the leaking-ponds theory or a combination of the leaking-ponds and plume
theories. To completely isolate the effects of the pond leakage from the plume
would require further study, which would require the drilling of additional wells
upgradient of the powerplant and wells between the raw-water storage ponds and the
other ponds. In addition, hydraulic conductivity and porosity of the alluvium must
be determined to facilitate reliable estimates of leakage rates from the ponds and
the rate of movement of the plume.
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SYSTEMS OF LOCATING AND NUMBERING WELLS AND SPRINGS

Two systems are used to locate and number wells and springs. One system
(fig. 11) uses the 1lh-character code of the U.S. Bureau of Land Management's land-
subdivision system. The first character is an S, which indicates that the well or
spring is Jlocated in the area covered by the Sixth Principal Meridian. The next
letter denotes the quadrant formed by the intersection of the base line (parallel)
with the principal meridian. The quadrants are designated A, B, C, or D in a coun-
terclockwise manner with the northeast quadrant being A. The first three numbers
designate the township, the next three designate the range, and the last two des-
ignate the section. Each section is then divided into quarters designated A, B,
C, or D in a counterclockwise rotation, with the northeast quarter being A. This
is done again for the quarter-quarter section and the quarter-quarter-quarter sec-
tion. The three letters following the number designation of township, range, and
section indicate the well or spring position first in the quarter section, then in
the quarter-quarter section, and then in the quarter-quarter-quarter section. The
final number is the order in which the well or spring in the designated quarter-
quarter-quarter section was inventoried. A well or spring numbered SB00608717BAA1
would be the first one located in the NWANEANEZ sec. 17, T. 6 N, R. 87 V.

The second system is a 15-digit number derived from latitude and longitude.
The first six digits represent degrees, minutes, and seconds of latitude, and the
next seven digits represent degrees, minutes, and seconds of longitude. The
remaining two digits indicate the sequence in which wells or springs with the same
latitude-longitude designations were inventoried.
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WATER-QUALITY DATA
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WATER-QUALITY DATM FOR WELL HS-14, BAYDEN POWSRPLANT, ZAYDEN, COLO.

[DEG C=degree Celslus; CFS=cubic foot per second; MICROMHO=micromho per centimeter at 25° Celslus;
MG/L=milligram per liter; UG/L=microgram per liter; TON PER AC-FT=ton per acre-foot]
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WATER-QUALITY DATA FOR BARNES WELL, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE=
CIFIC PHGS= HARD = MAGNE =
CONe ALKA= PHORUS » HAR()= MESS CALCTI S{Jtty
DUCT= LINTTY DIS= NESS! NOHCAR= N{S=- GG
TEMPER= a™MCE oH (/L SOLVEU (MG/L HONATE SOLVFD SOLVED
TIME ATURE (MICRO= as (MG/L as (MG /) (MG/1 (670
DATE (DEG C) MHOS) (UNITS) CACN3) AS P) Caco3) CACO3) as C) AS 4G)
JUN « 1979
1?... 134% 12.9 1460 8.3 290 <030 630 Ja0 140 67
ocC
03¢, 1710 15.0 1000 7.6 250 - - - - -
PUTAS- CHLN= FLLUO- SILICA. £4R0=
SIu, RIVE SULFATE RIDFy J1S- ARSENIC HORONY  CADMTUM W1
DIS- Dl3=- nisS- NiS- SNLVED 0IS=- 11S- H1S= N]1S-
SOLVED SOLVED SOLVED SOLVED (vG/L SOLVED SO VED SOLVED SOLYFD
(MG/L (v5/0 (670 (MG/L AS (UG7L (s /1 (/L (JUG/0
paTE AS K) AS CL) AS SO«) AS F) Stu2) AS AS) asS ) AS €D 2S CR)
JUN ¢ 1979
13.4e l.8 83 160 o7 22 1 380 1 o
ocr
030.. L2 4 - - - - - 190 - 10
SAL NS
MANGA= SELE- 3Uit OF
CNPPRER, 104 LEAD NESFE o MICKEL s ZINC MItiMe CONST [=  MEQCIPY
DIS= DICTS D1S= NS~ NIS- UIs- NfS= TURNTS NySa
SOLVED SOLVED SN_VED SNLVED SQLVED SNLVED SOLYED viS- s veh
(UG/L {U6e/7L (670 (in/sL o/l (Ui (/L SUILVED {2
NATE AS CU) AS FE) AS PH) AS: M) AS NT) as Z*H AS SF) (M3/L) S ri3)
JUN o 1979
13¢0e S 20 2 10 ) S0 2 743 1,0
ocT
03e4,e -- -—— - - - 100 1 - -

50



WATER-QUALITY DATA FOR EVAPORATION POND, HAYDEN POWERPLANT, HAYDEN, COLOQ.
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WATER-QUALITY OATA FOR INTERMEDIATE-QUALITY POND, HAYDEN POWERPLANT, HAYDEN, COLO.
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ANA= CON~ OIOAIVE ALKA- HIC R~ NO2+'403 O frde
LYZING ouCT- NIS=  LINITY  RUNATE Can=- o1S- Ulo=
TEMPER= SasiPLE aNCE PH SOLVED (4G/L {MiI/L BONATE SOLVED  SulvEr
TIvE aTinRg (CIDE (M[CNU= MG/ as aS (MG/L (5/0 a0/l
oare (NEG C) “IUMYLEW) MrHOS) (UNTTS) AS C02) CACLI) rCNI) AS CN)) as ) AS PU%)
DEC + 1978
22,40 1335 . 80020 3290 8,1 | PN L1 110 0 V7 el
"3 4 1979
26,00 1330 5.5 83020 2990 8.1 - 65 - - «82 led
12440 1509 20,0 80120 3250 9.8 ) (1] 33 - ~e --
ocY
03,00 t4u5 10,0 agn2o 3590 2,3 - 640 Lded Lld bind bkl
PHNS=
PrHOS- PHIRYIS . HAHD=~ MAGNE = SONTu~4 POTAS~ CrLu=
PHORIS o ORT ¥ nARD- MESSe caLCluM SiUas  SQUIiM, A0~ SiuMe LARIE
015~ V18- NESS NONCAR= O(S=- 1[S= V1S SORPe- D19~ DR
SOLVYED  SuLveEs) (/¢ S0NATE SOLVED SOLVED SOLVED TINN SOLVED SULVFE
MG/ (G780 as L4 (MG/7L [RIV4R (MG/L ®ATLO SOLTum (MG/L A/t
0aTE as ») AS P) cacnl) cacosn AS Ca) a5 MG) AS A} PERCENT as «) AS Cu)
0EC ¢+ 1978
22400 o300 - 1300 1290 200 1eu 3o 4.0 35 35 4%y
VAR o 979
26,40 390 ool l9a0 979 259 1u0 240 3.2 33 2» 120
12400 .- oa - - o= - ea on - - -
ocr
03,0 . - - - o- - - - e - -
FLUN= SILICA» CrHRN=
SULFATE UDF. OIS ARSEIC BURONe  CAUATUM B O CNPPERy (RN LFAaY,
VIS~ Dls= SOLVED NisS- IS UIS~ U1Se ISe NiSe JES~
SOLVED SOLVED MG/ SOLVYEN SILVEQD SOLVEY SOLVED SULVF) SALYFEN SILVED
(MG, (nG/Y as (748 (UG/L (6s/L (YR tJiazy (571 [OEYN
NATE as $0s) A ¢) sfo2) as AS) a$ A) as CD) as Cw) as cu) AS FF) A 23
DEC o L9/8
22000 1500 2.2 26 17 1800 v 0 20 69 1
MAR o 1979
L TS 13vu 2e0 7 - 1490 - 10 - IV -
JuN
12¢ee oa - o= .- 1900 o= - - v -
oeT .
0Jdeee - . - e 2000 - 10 - - e
St LE- SOLINSe
‘MANG A= SFLE~ NIU4. Suw OF SaL LS. .
NESE» NICKELS ZINCe Ny $USe SELE- CONST [= ViSe MERCUWY
NniS- Nt{Se i"[Se NS~ REANEDN ~[Vhae T F:;TS SOLVED NS
SOLVED  SOLVE) SOLVFN SCLVED TOTAL rorag V1§ (Iuns SOLVED SAMILE
(s, 174N [RLY4N (nsL IG/LL [VI¢V7 8 SOLVED PEK (UG, SOACE
DATE AS 4N) as ) as Im) aA§ S¢€) AS SE) as SE) (an/1) AC=FT) A5 MG)
OFC o 1975
€2e0s .y L] 70 3 - o= 2690 Jeb0 ] o
VAR o Qv
FL YN tev .- au F] - e 2199 2.n2 - --
Jut
teee e .- ew -1 - - o= o= - -
wer
Vdeeo L dad o= 49 K} 1 - - - - -
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- SAPER=QUALITY DATA FOR OiL-SKIMHBR POND, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE- wITRY=  ©@NOS~
AGENCY cIFIC CARRON GEN» Pmale,
AMQ= CON- DIOXIGE ALKa= BlCAw= NN2eNU3 O&TAe
LYZI 6 NUCT= N1S=  LINITY  QAGMATE caqe D1S- D15~
TEMPER=  SAMP(F AfCE PH SOLVED (MG/L (MG/L 2ONATE SULVED SULVED
TINE ATURE (CODE  (MICAU= (MG/L as AS (MG/L (46/L (w60,
DATE (VEG C) NUMHER) »riQS5) {UNTTSS A4S Cu2) cacud) HCD ) as C93) AS W) AS PO&)
OEC + 1978
22400 13%0 - 80020 1Su0 Te6 4,3 ss Y4 '] 82 -
MAR o 1979 R
26,40 195 24.0 20020 2050 T.2 - 30 - - 3.1 oU5
JUN
124e0 1508 17.0 30020 975 9,5 .0 38 6 - P .
ocT
03,00 135s 17.0 80020 170¢ 3.0 - 1 o= - -- b
PHIS=-
PHOS = PHOAUS o HARD= HaGNE= Sontu+ POTAS- CrLI=
PHNIUS ¢ ITrHO e HardNe MESS CaLCIuM SiUse SOUIUMe aN=- STuve 28 $Al )
01S- 13323 ESS N CARe DTS- 218~ Dls5e 5N40= 015~ diae
SOLVED  SHLven (e/1, HONATE SOLVFED  SOLVEN  SOLVEN TLm: S vED SuLvEN
tMG/L (MG/L AS (MG/L MG/ (mosL Mo/ RaTl0o SN TUM (4370 Ctmtss i,
DATE AS ») AS M) Cacud) €acod) AS Ca) AS MG) AS &) PERCE T AS X) as Cu)
0EC o 1978
22.00 .‘70 bl d 630 570 170 98 107 2% l’ ©3
waR » 1979
26,40 «U9U 2 860 839 230 170 2.5 30 13 Y
Jus
12‘ ve . - - - - - - - - - .-
octT
03,40 - -~ - - - - - - - - -
FLUO= SILICAS CHEO=
SULFATE 30t nis- ARSENTC ROROMe  CADMLUM UMy COPPENe fRoM, LEAD.
nis- NS~ ° SOLVED nis- DiS= LIS~- HiS= V(S- 18- RIEE
SOLVED  SOLVED {1n/0 SOLVEN |ILVEN SOLVeY SOLLVED SOLYED SOLVE) SO VFY
(AG/L (MG as (WhR/L (Vs/t (JG/L [BLVIN (Dursy (yasy [IVEY4N
DATE AS 508 A F) sfo2) AS aS) AS H) AS CU) ag CR) as Cy) as FF) as ~=)
DEC ».1974
22eas LT 1.8 26 3 1400 <l [} ] 20 e
MaR o ly¥79
eelco 9 2.‘) .3 o= 2’00 - ] - &0 -
JUuN : .
12000 ow - - - 1600 - - - 10 -
ocT
[ TN 340 - -w - 1500 - 20 -w - -
) SELE~ SOLIDS
MANG A= SELF- NIUM. SUM aF SILIIS,
NESF e HICKRELY 2IMC MTive SUS~- SELE- COUST [= (V25T mMEQCH Y
NS NS= I S= nis- AENNED HIUve TUENTS, SOLVED NS~
SNLVEN SALvED SOLVFD SALVEN THraL Torag NiSe C1oNS SOLVEN SATBLE
) [(ICY4N QYUY 4N CIa/y s/ [PEY4N tuG/L SSILVED Pe R (s, SOHECE
DATE AS W) as ND) as 7n) AS SF) asS SE) AS SE) (ML/L) AC=FT) AS NG}
0EC « 1978 .
22400 210 L 0 - - é P .
i Va0 4 ? 1120 l1.52 ot “y
LT 10 bt v it - - 15630 .22 - -
i
12es, 20 - - s - - - - - -
acr :
N3ees htd - L 1] 4 ] “ . -w - -



WATER-QUALITY DATA FOR EIGH-QUALITY POND, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE- NITRO= P~OS~-
AGENCY CIFIC CARBON GEN PralE.
ANA- COoN= SIOXIDE ALKa=  Q1CAR= NO2+ V03 [LLIET
LYZING DUCTe DIS= LInITY HONATE Ca9= 15= DS~
TEMPER= SAMPLE aNCE oM SOLVED (30, M/ SONATE QOLVED SHLVED
TIvE aTURE ({CIDE (MIC=U= (MG7L as AS (M370 AL (G
OATE (PEG C)  NUNRFR) MRQAS) (UNETS)  AS Cn2) CaACOdN HCO3) AS C03) asS N} AS Pue)
QEC o 1973
22400 1493 - 8vo20 1020 T 3.6 (3] $6 0 «29 ~-
MAR 5 1979
26440 1600 960 auvn20 780 7.5 - 38 - - 1e¥ o U0
JUN
12.¢0 15¢u 2240 a40020 san 9,9 N 28 34 - il -
ocr
03,4 1350 12.0 »0020 759 6.8 - 1 - -- Ll -
PHNS -
PHOS- PHURUS . HARN = MAGNE = SONTYM POTAS- CAL0-
PHNAUS o IRTHUY. HAX Y- NESDe CALCTUM SIme "SOULIMe 20~ STuMs L2 LX)
918~ Uts- NESS NOHCANe NTSe I &1 DiS=- SnP- 01S~ Jin=
SOLVFD  Sulved tu/q ROATE SOILVED SOLVED  SULYED Tiow SOLVED Sut,¥¥7
(MG (/0 an tun/i (MG/L 1AL (6L APATIO SO0 TUm (M6/1 SRV
DATE AS #) as ») cacal) €acod)y AS Ca) AS MG) a8 Ay BERCENT a8 x) as CL}
QEC o« 1974
22400 251 o= 360 o 92 27 82 1.9 36 8,5 kN4
val » 1973
26,40 Ul 00 3o 279 a3 2s $5 leé 27 5,4 E X
JUN
12400 “e - - Lad - - - e - - -
ocT
03..0 e - ~- - - - - -— .- - -
FLUO= SILICas CHRND =
SULFATE QINF . NS~ alsENTE ROIN,  CROMIUN wigive COPEERS CLLN LFS te
N {Se DIS~ SOLVEL NTS=~ NS 01S=- 015~ NiSe NS Nr3-
SALVED SOLVED (/L SNLVED SOLYED SOLVeY SOLVED SULYED SOLVFL SOLVE",
, (1670 {MG/L g/, (US/7L (JG/L {us/L U/ tiyasi, (U570
NATE AS SO0%) AS F) %162) AS AS) AS A) AS .CO} A4S .Gr) aS -.Cu) AS FF) AS Pao)
DEC » 1974
2244, 420 1.1 12 1 990 <1 0 8 30 2
MAR o LY79
F4- P 3¢ 1.5 18 - 1400 - 0 - 30 -
JUN
12e0s - om - oy, 1990 - - - 1) -
ocY ¢
[ T - L - e 1500 L 10 - - -
SELE=- SOLIDS,
MANGA= SELF- NIuty Suv OF SOLILS.
MNESE s NTCKEL- ZINC MY, SUSe SFLE= COMSTI= 015~ AERCULY
N[S= DS~ MS=- nie= P IE D K3TAR TUENTS. SULVED NiSe
SOLVFL sSoLved SOt vED SHLVED Tura TGTAL DISTS (TONS SOLVED SAMPLE
(LY U670 (UL (a0 G/ (Ui 7L sSoLven wew (U671 SOu<Ce
DATE AS M) AS MDD as M AS 3F) AS SF) AS SE) (MG/L) AC=FT) AS M)
IEC o Lw7R
22400 1 .3 20 2 - - 710 «37 .0 (
“ar s 1979
P0e4, we - n 'S - - S76 ) - —e
Jui
12ss . 10 - ow 4 - - .- - -— -
acr
1 PP - .= v 2 1 3 - o= - -



DATE

JAN »
11(..
MAR
270..
JUN
130'.
ocTt
NZeas

DATE

JaN o
1leee
Mar
27...
JUN
13...
ocr
Udeee

DaTE

JAN o
1lees
MAR
270.0
JUA
l3t.g
oct
02e0e

DATE

JAN
1lees
MAR
27eea
JUN
lsﬁou
ocT
Ulese

WATER-QUALITY DATA FOR RAW WATER STORAGE POND NO. 1, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME

1979

1530
1419
1315

1613

PHOS~
PHORUS ¢
DIS~
SOLVED
(4670
AS P)

1979

070
+0%0

CHLO=
RINEs
NIS~
SOLVED
tMGAL
AS CL)

1979
Feb.

19

-

-

LEADS
DS~
SOLVED
(U674
AS P3)

1979

-

TEMPER=
ATURE
(hEG C)

22.0
170

PHOS=,
PHORUS
JRTHU
NDI35=
SOLVED
{MG/L
AS P)

«01
.oq

-

SULFATE
O1S=
SOLVED
(MB/L

AS SO0«¢)

43
&4

MANGA=
NESEs
V[S=
SOLVED
(uGg/L
AS MN)

30
LY

2v

AGENCY
ANA~
LYZING
SamPLFE
(CONE
NiJHHER)

8002v

80020

8002y

30020

HAR -
NFSS
(e
as
CACN3)

129
150

FLIN=
RINF
N[Se
SOLVFED
(MG
AS F)

el
2

-

NICKFL »
(S~
SOLVFD
(/7
AS NT)

SPE -
CIF1IC
CON~
DUCT-
ANCE
(MICRO=
MHOS)

340
%0
220

HARD-
MESS e
NONCAR-
SOMATF
(G
CACN3)

53

-

STI.ICA.
D1S-
SOLVED
(MG /L

AS
S102)

13
1§

ZINCy
Nig=-
SOLVED
(uG7L
AS ZN)

<)

10

55

PH

(UNITS)

7.3
7.6
8.9

R,9

CALC U™
NIs-
SULVED
{670
AS C1)

31
34

ARSFNTC
DR
SOLVED
(La/7L
AS aS)

SELE=-
NIUM,
- DIS~
SULVED
(VG770
AS SE)

CARHON
OIOXIDE
N]S=
SOLVEL
(MG/L
AS C02)

Y

MAGHNE =
SIumMy
DIS~

SOLYED
(/70

as 16)

10
14

SORINe
)]S=
SOLVEU
{(JG/7L
as 3)

6v
140
8u

(1"

SELE=-
NIuMg
SUS~
PENDED
TOTAL
(Us/L

AS SE)V

ALKA=
LINITY
(1G/L
AS
cacnd)

110
100

61

91

SO L)t
BRET)
SOLVED
(VG570
AS ~a)

29

25

CADMIUM
DS~
SOLVED
(He/L
AS €D)

<l

SELE~-
HliMe
TOTAL
(UG/1.
AS SE)

SICAR=
RONATE
{(MG/L
AS
HCO3)

Té

SONIuUH
Au=
SORP=
TTUN

RaT10

.8
9
-

CrilQe
MiuM,e
N[S=
SOLVEVY
(671
AS CR)

SOLIDSy
SUM OF
CONSTT=-
TUENTS
D[S
SULVEL
{MG/L)

19¢
245

N[TRN=
GEN»
NUZ2eNO3
D{S~
SOLVFD
(MG/L,
AS N)
«20
«54

Sontu-

PERCERT
25
217

CUDOELF
‘)IS-
SNLVED
tus/L
as Ciny

-
-

SUL IDS»
NIS=-
SOLVFO
(TONS
- PER
AC=FT)

217

o33

PHNS =
PHAYE,
QRT=<D
DIS=
SOLYED
(MG /4,
AS S04}

13

15

POTAS=
STilis
i3S

SOt Ve

(G6/1,

AS K}

IR e
IS =-
SOLVED
(U6G/L
AS FE)

190
43y
16U

-

AECURY
D[S=

SOLVEY
G/

AS i)



WATER-QUALITY DATA FOR WELL HS~-1, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE~ HETR)-
AGENCY CIFIC CARAON GEN.
Al Ctine DIOXIDE  ALKA= I1CARe NQZe.43
LYZinG pUCTe 05Se  LINLTY ACIOITY  IOnATE CAQ= VIS
TE4PERe SaPLE A4CE L] SOLVED . (MG/L (ML (MG, RONATE SULVED
TIME ATURE  (CUDE  (MICwue (M2 AS AS AS (R (670
OATE (DEG C)  NurMBn) Mn0S5) (UNITR) A§ CO) CaCon cacon wC0I) AS €23 AS ¥)
DEC o 1978
22,40 1147 8.0 #0920 1900 7.6 5,8 139 140 170 o 1e6
MAR 9 1979
26,00 1110 10.0 890020 Téu 7.7 - 169 b - on de7
JUN
12440 1040 13.0 349020 199 Tab Reb 179 ~ 219 L -
ocT
QBeae 1145 Adet 84920 &80 748 - 180 - - - -~
£H0S» PHIGe
PHATE o PHNS= PHORLS . “waQnN= MAGNE = |SONLuN POTAS-
ORTHYe  OHIKUS, OnTe), HARD- MESS caLcruv SfuMe  SUDTUMe AN= SIUV.
015~ 134 1] W{G= ~FSS MONG A= Ny UlIsS- 18- SQRP = Cls-
SOLvED SOLVED  SULVEY {3/ RONATE SOLVED SULYFRG  SOGLVED TtoM | SOLVED
(4571 (MGL [ V4N as [RLTLN [EEIT4N (4670 {AG/L SallD Sl 10)e Lati /L
DATE  AS Pue) a8 ) AS ) caculd) cacnd) a8 Ca) a5 “G) as NA) PEYUCENT  -AS K1
OEC ¢ 1973
22,4, - U2y haind _ 8%0 710 tya % 150 2.2 28 5.9
MAR o 1979 )
26,40 1% 050 «03 230 (-1 52 (13 70 2.0 0 3.7
JUN
12400 - o - - P - - - - - -
ocr
02,00 - - - - - - e - - - o=
CHLO= FLiNe  SILICA. CHiU-
HINE, SULFLTE AOF. NiSe ANSEMNIC HO4dNe  CAYMTUM L} CE Y COPOED,y ) CHET)
DIS= DISe D S- SOLVED NS« UlS= 0Ls- IS0 urSe YT
SOLVED  SOLVEN  SOLVFD NGy SULYED SOLVYEL SO vED SOLvEN SALYFY Sl vED
B/, R & 71 A TR/ UL tHe7L 67y, (€] tussL
DATE AS CL) &S S04) AS F) 3102y AS aS) aAS 3 as cum AS CR) AS CW) AS FE)
DEC o 1978
22040 190 a00 o7 13 1 110v 0 1] » v
MAR ¢ 1979
2844, 2% 160 oY 12 . e 1000 - 0 - v
JuN
12600 e - e - .- 480 -n - - 2y
ocr
02¢0e Ld - - e - 96V - 190 T e “-a
SELE~- SOLL0S»
© MANGA= SFELE~ N, SUM F  SOLIDSs
LEAD. NESE Y NICKTL o 2INC NiuMe Sys- SELE~ CAnsT L= UlS= HEICURY
LY npse NiS- n{ge n1%- PENIEL  MTtMe  TUEwTSe  SaLVSD IS~
SOLVED SALVED SOLYF ) SHLVFN SOLYFD 10T, fotaL IS (TNS SAL YK
(s/L tus/L (LY R (HesL ta/, L7 [T VN S VED PFR %L
NaTE AS P4 A% MY) AS NI} A 2°Ny AS S$F) AS SE) AS Se) (m5/0) AC=FT) AS L)
NEC s Liln ‘
22¢a0 2 LYY 12 20 Q - P . 1e90 L 2.03 o
AAR ¢ (T R
2840, -~ 0 - 20 4 . - 7Y S | -
JHIN ‘
12000 .o 4 - -— 12 - -w - - -
[ ]eg ¢ ) -
N2a00 o= - - ] 2 J 2. - - o=
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WATER-QUALITY DATA FOR WELL HS-2, HAYDEN POWERPLANT, HAYDEN, COLO.

57

SPE~ NITRO- PrUS~
AGENCY clric CARAUN GEN omals,
AijA~ CONe DINAIDE ALKA= BICAR= NO2+NOJ 0RFfrGe
LYZING LU £ n[S= LINLTY ANNATE CaAR= LS- 015-
TEMPER= SA«w( 7 AnCE P SOLVED (mG/L (AL HOMATE SOoLveD SOLVEN
TIxE ATURE (CIne tMICAY- (G0 as AS (MG, (1670 (LR
DATE (DEG C)  NUt:JEN) uHDS) (UNTTS) aS CO&) cacCod) ACN3) as €03 aS N) AS P09
DEC » 1978
2240 1155 7.5 Av020 1980 7.5 8,6 160 170 [] 1.4 -
MAR v 1979
26,40 1304 10.0 au020 790 Te - 160 - o= 3.1 «0n
Jut
12,40 1050 13.0 KU029 €90 7.6 de6 170 210 - - -
oct
0240 t130 13.0 Av020 Sa0 7.8 - 150 - -- - -
PHOS =
DS~ PHARIIS “aNe MAGNE = SOu UM P0T A4S~
PHORUS oatre HARN- NESS . CALCLi v STUMs  SUNTUM, e Sl:4e
Nis= 01S- ~NESS NONCAR= DASTS o1S- ]S~ SiHp= iV[S=
SOLVED  SNLVEDL {16/ HONATE SULVED SOLVED SuLvED TioN SULVEW
(61, (MG as (578, (14571 {57y (w60 wafio  SOnfuv (G0
DATE AS @) as ») €4Co03) cacrd AS C) AS “15) AS ~Na) PEQCE~T AS <)
DEC » 1978
22000 #2050 - 870 730 200 19 150 2,2 27 6.1
MAR o L9793
26.,. Y RTY 00 210 S0 43 25 87 2,06 «7 K]
JunN
1200e - - - - - - - - - -
Qcy
[ Y- PN -n - - - - - - - - -
CHLN=- FLUN= STL1Ca. ChnOe
RIDE SUFATE nE, NI3= ARSENIEC HNONe  CADMIUMY M{1de COPPEN 130
OIS~ Q18- 01S- SNLVEN NS~ 0]S- }1S= LIS~ Vig- V] S=
SNHLVED SNLVED SOHLVFEDN (g1, SH.VEN SOLVED SN VED SULvFY SLve) SuLVED
{670 tMG/L (4570 as (Us7L tuszL tuasi [TV G uo/u
DATE AS CL) AS SO0« asS F) S1n2) AS AS) AS d) AS Cu) AS CR) as C.i) AS FE)
0EC o 1978
2240, 150 alv .7 13 1 1100 1 10 L 20
Mark ¢ L9979
FLYT 31 194 1,0 12 - 1100 - v - 10
JUN
12ess - - - PR - 930 - - - 19
ocr
Y PP - - - - - 900 - [N - o
SELE~ SOL NSy
MaNa= SELE- Ml SuH OF SOt INSe
LEAD NFSE NICKEL o 21Me MTOMe SUs= SELE= CrndTT= NS MERCLSY
NIS= nis- DiS- NS~ ES= PENIED ity TUE~TS, SALVED NE3-
SOLVED  SALVED  SULVEY  SALVFR  SOLVED  TUTAL Turag DiSe (ToMs SOILVE,N
(ui/ze (uts/ze [SIRVAN tnzy (uh/y, [ T4 (u/¢ SULVEN HER (Us/7L
DATE A§ P-4} AS "\N) AS NI A§ V) A4S SE) AS SE) AS SE) (G710 AC=FT) AS -3)
VEC o 1974
22¢00 2 10 12 20 0 -- - 1510 2ed oh
dal o 19711
2%e0a .- 110 - 10 3 - -—— 203 A9 -
Jud .
12000 Lid 1v9 - - 12 - - - -m e
acr
[\ Y- htnd dad o= te 3 0 3 oo - -



WATER-QUALITY DATA FOR WELL HS-3, HAYDEN

POWERPLANT, HAYDEN, COLO.

SPE- NITRO=  PHOS=
AGEMNCY CIFIC CARBON GENe PHATE o
ANA = CONe DIOXIDE ALKA=- BICAR= HO2eNN3 NeTH0,
LYZING DHCT= DIS~ LINTTY RONATFE DIS~ DTS-
TEMPER= SAMSLF avCE L] SOLVED (W70 (o7 SOLVED SOLVED
TIuE ATURE (CONE (710N (AL as as (MG/1 (AG/L
DATE (NEG C) N aRER) MHOS) (UNITS) AS C02) Cacod) HCU3) AS N) AS PNa)
DEC » L9/8
22040 1129 9.5 80020 2529 Te4 ‘12 160 190 54 -
MAR o 1979
I{- T3 1315 11.0 30020 1800 745 - 160 - 1.5 « 006
JUN
12'-. 1110 12.10 40020 2n2o R.5 906 100 190 - -
ocT
1240, 1190 13,0 30020 2189 1,7 - 160 - - -
PHOS=
P40S- PrHORUS HAQN=~ MAGHE = SoHTum POT LS~
OHNRIS ORTHU e HARN = NFSSy CaLCIuM STuMe  SONTUM, AT)e STt
‘DIS=- "DIS= ~ESS MOMCARQ- NIS= U[S=- D[S=- SNP - 11S=
SOLVED  SNLYF (iGsL HONATE SOLVED SOLVEYD  SOLVED FinN SOLVEL
(MG/L (MG/L AS (MG /L (M53/1, (MG/L (M50 RATIO SHONIU 4 (M5/0
DATE AS P) AS P) cacoy) Cacold) AS Ca) AS 46G) AS Ma}d PERCE~NT  AS x)
VEC o 1374
22e¢s0 o7y .- 1100 970 270 110 220 2,9 3 59
MAR o L9379
L TR 060 Uy LY 650 130 89 170 2.6 31 et
JUIN
12. e -w- - - - - - - - - -- -
ocT
02es . -a - - - - - - - - -
CHLN~- FLUO=- SILICA. CHK) -
RIOE . SULFATE RINE N1S= ARSENIC 30ROt CADMIUM ALt COPBED, TRD%Ne
D1S= DIS= N1Se SOLVEN NIS= ulsS~ 1S~ DI D15=- NTS=-
SOLVED SOLVED SVH_VED) (MG/L, SOLvED SOLVED SOLVEN SULVED SOLVFD SOLVEY
(1570 (MGsL (G0 AS (U7 (UG/L (UB/70 tuosy (G/L (uG/L
DATE AS CL) AS S0«) AS F) S192) A AS) AS B) AS CD) AS CR) AS Cu) AS FE)
DEC + 1978
224 ee 190 1204 o 16 1 1400 1 - 5 1v
4aR 9 1979
20¢4 140 786 o8 12 - 1100 - - - 120
JUN
12... - - - - - "‘OU - - - 20
acT
0lecs - - - - - 1300 o= 0 - -
SELE - SOLINS
MANGA= SELE~ NIUMy Sttt OF SOLINSe
LEAD NESKE NMICKEL . ZINC NIUMy SUS= SEi F= CONST[= NIS=-
V1S~ D[S~ NiS=- nNIS- N1S~- PEWLED ifiitte TUENTS» SOLVED
SULVED SNLLVED SO v SOLVED SNLVED TOTAL ToTaL OIS~ (TOS
(uGsL (RVIR (HG/L (161, (/L (UG/L (UG/L. SOLVED PER
NATE AS PH) AS iIN) AS M) A5 ZN) asS SE) AS SE) 4S SF) (MG/L) AC=FT)
DEC « 1974
28ens ? 200 il 40 - .- - 2110 2.87
MAK o 1979
20ees el 49 -- 20 2 - bl lesu 2.001
JUN
| - - 4 - - 1 - - - -
acr
012e4s -- -- -- 10 1 1 2 - -
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TINE
DATE

DEC »
22..‘
MaAR ¢ 1979
26...

JUN

12,40

ocr

oz...

1974
1149

1339
1139
1200

NATE
UEC » 197

22¢se
MAR o 197

2“'..
JUN

1201.
ocT

oz..l

JATE

DEC »
?2...
MAR o
le.ﬁl
JUN
12..,
acT
02".

177

197

vaTE

QEC »
22ees
MAw o
2% ee
SON]
xe. e
oct
NResa

197

197

WATER-QUALITY DATA FOR WELL HS~4, HAYDEN POWERPLANT, HAYDEN, coLo.

P
AGENCY cl
ANA= (o3}
LYZING ny
TEMREQ=  GaMP) & At
ATUHE (CONE tml
(NEG C) Nu-HER) M
8.5 30020
11.0 angen
12.9 49020
12.¢ 400929
PYNS -
PHNS~ P-inRUIS,
HORS 0ITH0 HAIN-
015~ 01S= WESS
SOLVEY SOLVFED (M7
(4670 (M5/L AS
AS P) AS P) CaC0d)
q
« 150 - 1100
9
eUey «01 839
CHLO= FLUA=
QIE SULFATE RINE,
1S~ ulS= NiS~
SOLVFEDL S0LVE"D S VEN
[RV4N (G670 (1G/1L
AS CL) A3 She) A3 F)
3
200 1100 o7
9
160 09 .B
M3NGA=
LEAD. MESK s MICAFL e
nis~ N{Se N1S=
SIAILVFED SO vEd SULVED
(B VAN (uGsL [QLYEN
AS P4) as vV} aAS NI{)
[]
2 w3 i»
)
- 910 -
bnind 129 -

E-
Flc CARRON
M- DINATUE ALKA=~ HICAR=
CT= nis=- LINITY HONATE
CE PH SaALven {mG/L tMG/L
C- (MG/L as AS
0S) (UNTTS) AS CO<4) cacad HCO3)
2540 7.5 9.6 160 19
2204 7.6 - 160 -
2900 7.5 9.6 160 19
2000 7.6 - 160 -
AN - MAGHE ~
MESQ CALCTIim Sy SODTUMe
r)NCAde DS GiSe DS 1
alraTeE SJLVE) SOLVED SOLVYED
[RXe VAN (MS/70 (vG/7L Cap/7L
CaCady AS Ca) 45 MG) AS )
370 27y 1o 230
ATO 1) 75 200
SILTCA.
D1S= ARSENTC 40RiNe  CADMIUM
SGLVED DS~ DIS=- )[S=
(4571, SIM_VFy SULVEU SOLVED
as (U7 (UG/L tunzZi
Si02) AS AS) AS +4) as cul
14 1 140 2
13 - 1200 -
- - 150 -
-~ - 1200 -
SELE~ S
SELEe N4, S
ZTNCe MIiMe SHS - SELE~ C
N1Se V1S PENMDED “qTi4e T
SOLVEN SOLVED Tarag THTAL
(man, [QUEVI N [V XY (G /L
AS ZWV) AS S&) AS SE) AS SE)
(Y]] 0 - -
21 - - 2
- 1 - -—
10 1 i 2

59

NITRO=-
GEN»
NN2+3403
CAH= }1S=-
HAONATE SOLVED
(MG {(4G/L
A§ €C0J) as
0 0 lel
- - 1.5
] - -
SJIVIuM P
Ai)=
§mpe ’
fion S
Rafio SOntu- (
PERCET A
3
3,0 31
3.0 36
CHROw
k3 UAT COPOED, t
VIS~ O1S-
SILVED SOLVE) 3
(UBL/4 GiG/L (
15 €CQ) AS CH) A
¢ 4
V] -
e -
OLIDS
14 OF SOLINS,
VST T NS~ ~E
eNTS SOLVe)
Dse (TONS S
SILVFD BER {
MGe/L) AC~FT) A
U3 2476
1X-1-17) Eelb

PHOS=
PmalF e
e T=tere

S~
Sl 75

(370
[ L

«U3

NTaSe
STy~
PREL
D_VEI
“G/L
$ <)

7.6
6.5

wWYYe
N{3=~
VI AY
Gz
S FE)

[-11]
Su

iy

HCURY
D &
OLVED
UG /L
S =)



WATER-QUALITY DATA FOR WELL HS-S, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE=- NITRA=  PHOG=
AGENCY CIFIC CARBON GENo PHATE ,
ANA- CON= DIOXIDE ALKA= B3{CAR~ nNO2eNN I O THU
LYZING DUCT- DJs~- LINITY 20naTE NIS~- JL3=
TEMPER= SaMPLE ANCFE PH SOI.VFU (MG (AG/L SOLVFY) SOL YK
TIME ATURE (CODE (MICR0= (MG/L " AS aAS (4G/1. (ML
DATE (DEG C)  NUMRER) MKHNS) (UNTTS) AS C02) CACOd) HCO3) AS N) AS Fo4)
DEC o 1978
22!0. 1030 9.0 50020 612 - - 1’0 210 .d5 -
MAR o 1979
25-.. 1‘00 9.0 3002y 560 705 - 150 - 1s1 25
JUN
012..‘ 1310 13.0 30029 650 7.4 15 2v0 240 - -
cT
02e0s 1400 12.0 80020 760 7.6 - 240 - - -
PHOS=
PHOS= PHORUS » HARN= MAGHE= S TUM POT 19=
PHORUS» QRT10 HARD = NESS CALCIU4 SIUMs  SIDTUM Li)= STurty
DIS=~- n{S=- ESS MU CAR - NiS- O[S=- D{R= SURP - NTS-
SOLVED SOLVED (M5/70 BONATFE SOLVEDN SOLVEU  SOLVEUL VION SOLVED
(4G/L (MG/L AS (1G/7L (AG/L (MG/L (MG/ZL Rall10 SHNTY- (/L
NATE a3 P) as P) CACOY) caCnd AS CA) AS MG) AS A) PERCENT S <)
NDEC o 1978
2240 «UBY - 240 70 ha 29 38 1.1 25 3.3
MAR 9 1979
eé'.o .1”0 008 22" 7“ 61 l‘e 35 lon 25 501,
JUN
12. e - - - - - - - - - -
ueT
U2eae - - - - - - - - - -
CHLN= FL'O- SILICA CrRO=-
RIDE SULFATE RINF, NiS- ARSENIC 30RO~ CADMIUM IR COPUEW, IR
01s- IS~ NES=- SOLVED 015~ D1S- N1S= DI5= L1s= Nls=
SOLVED  SOLVED  SOLVED  (MG/1 SOLVED  SOLVED  SOLY¥ED  SOLYED  SOLVF)  SOLVED
{AG/L (ML (1G/L as (UG/ZL (Jo/70 (UG/L (Ui, (LG, [TV
DATE AS CL)  AS Sue) asS F) S102) AS AS) AS B) AS CU) AS CR) AS C:1) AS F)
DEC » 1975
22000 28 119 .8 14 1 49U 1 10 1 lu
MAR » 1979
2600. 38 100 .T 13 - 1900 - 0 - 640
Jun
12400 - - L L2 - 1500 - - - |
ocT
0244 - - - - -~ 2000 -- 10 -- --
SELE=- SOLIDS,
MANGRA= SELE=- NIUM, S OF SULINSe
LEADY MESE » NTCXEL » 7INC e NI StJS= SEILE= CNHIST= NIS=~ MEQCRY
NS~ NIS= DIS=- NiS=- Uils=- PENDED NIuMe TUENTS SOLYFED DI5=
SALVEDR SALvED SOLVFED SOLVEN SOLVED TOTAL TOTAL UlS=- (TONS SOLVED
(UG/7L (uG/7L (its/L (G/L (Un/1, (ua/sL (UGrse SOLVED PFR (/7L
NATE A5 P3) A A1) AS ND) AS 7M) AS SE§) AS SE) AS SE) (A0/71) AC~FT) AS =)
NEC o 1978 .
22¢00 2 190 4 29 2 - - 337 «373 ot
MR ¢ 1973
2640 .- 140 - 20 2 .- - 357 49 -
JiIN
1246, - 30 - - F - - - - -
uCT
N2eae - - - 10 3 D] 3 - - -
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TImME
0ATE

1978
1019

1979
1«19

DEC »
22400
MAR »
26,40
JUN
12,4,
ocT
02,.0

1330

1415

P

OATE

QEC
2240,
MAR
20ese
JUN
lz LX)
ocT
[

197

NaTE
DEC « 197
22. ..
MHAR o
26444
JuUN
1deae
ocT
Uleee

197

DATE

DEC o
22040
MAR o
2Besa
NOL]
idoas
[{{ah}
Lr-FIN

197

157

WATER-QUALITY DATA FOR WELL HS-6,

HAYDEN POWERPLANT, HAYDEN, COLO.

SPE= NITRO=- PrOsS=-
AGENCY CIFIC CAXRSON GEMo PMATF
ANA= Cnye DIOXTVE aLXA= I1CAR~ NN2+NO3 =T
LYZING DUCT= 015=-  Llulry AOMATE ca9- N1S=- NiS=
TFMPER=  Sa~PLE anmCE L] SOLVED [BEVIR (MR/L gONATE SHOLVED SuLvk
aATURE (LONE (MIC~U- (MGe/L uS 1S (MG (4670 (1570
(DEG C) WU HER) MHNS) (UMTTS)  As C0e) CACHI) nCN3) as Cn3) AS h) aS Pus)
7.0 8u020 182 7.3 180 220 0 «90 -
10.9 ’ON20 LT T.7 - IX-14 — odd le4 ol2
13.0 3ana2o HaS 7.8 8.4 179 210 - - -
13.4 831020 240 7.6 - 24U - - - -
AHOS=
PH()S=- PrRORUS MARN- VAGNE= SOy BOTLSw-
HORIIS OPTHe HADN= NEEQ, CALCT i STimMe  SODLUM, a)=- STdite
015~ prs= NESS HONCAR- 0IS= J15- i1S= SNHNF - N1s-
SOLVED  SOLVFD (MG /L BOMaTF SULVED SOLVED  SOLvEDL TIuN SOLVED
{674 (MG/L AS (MR /1 (L4 (G0 {MGE/L Ratin SOnTY. (MGre
as ) AS P) cacnd) cacn3) AS Ca) A5 4G) AS 4A) PERCET as <)
4
¢ 10 - 250 a3 56 24 “2 l.1 25 LX)
9
R EY] Ua 2R84 100 Te 23 (31 1.1 24 3.9
CHLO- FLUN- STLICA, CHFO -
RINE, SULFATE RIDF, D1S- a/STVIC HOP0OMNe  CADMIUM AL, CUCOFES . IRD e
o1S- N1S= UIS= SHALVFN N[S=- AR g-O OIS~ 1H[S= viS=- 5=
SOLVEY SCLVERD soLven ("G/7L soL T SULVEU M VEDN SULvEUY SM_VE D SO VFL
(MG/L (MG/L (4G/L as (LI V4N (UG/L [STICVAN [ V4 tig) (us/7L
As CLJ) AS S04) AS F) S102) AS AS) A4S 3) AS CL) as CR) A C) AS F&)
L]
35 12u o 13 1 Slv 1 1 2 T0
)
35 120 o7 14 - 23u0 - 0 - 0
- - - - - 230 - - -— 19
- - - - - 1900 - 0 - -
SELE- SOLIVS,
MaMNGL- SELF- NIM, SU OF SULIDSy
LEANY 1Y NICKFL o 7TMNC MBED SUS= SELF= COMSTY= M1S- “wEACAY
njs- NiS=- REALY NTS= N[S= PENED Nl TUENTS ScLven JIs=
SOLVE ) SaLvev SO VED SOLVED SOLVEDN Tutay TOT AL UlS=- (ThMg SO Vet
(/L (uGsL ivG /L (UuG/1 (UG/L {ORVIN [AFEEVAN SULVED PER (JGIL
A P G t) as Mty A§ 7w AS SE) AS SED A3 Se) (NosL) AC=FT) AS )
-
% 35 2 2n 2 - - 424 Y] ot
9
.- 21l - 10 s - - 429 54 -
- 58 - -— - - - - - -
- - - b o v 4 - - --
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HAT!R-QUA‘ITY DATA FOR WELL HS-7, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE= NITRO=- PHUS-
AGENCY CIFIC CARBON GENs SHalfe
ANA- COxe= DICATIDE ALKA- BICAR= NOZ2enO3 O Ty
LYZING NUCT= nis=- LInlTY RGNATE CAR= ursS- uls-
TEMPER= G4 4PLE ANCE PH SOLVERN (MG/L (ML BOMNATE SOLVED SOLVEN
TIHE ATUNE (CUNE (MICSU= MG/ AS AS (e (AG/L (mi/e
DATE (DEG C) NUMHER) uHOS) (UNTITS) as Cnea) cacnd) HCr3) AS Cn3) AS N) AS Rus)
JEC ¢ 1974
22400 1318 .- AU020 1350 7.6 9,6 200 2640 0 le1 -
MAR o 1979
26, .0 1513 10.0 80020 1110 7.5 - 229 - - 1.7 00
JUN
120ae 1340 13.9 50020 1100 T.4 13 170 21v - - -
ocT
024ae 1463 1445 aunco 1060 7.3 - 290 - - - -
PHOS~
O-40S=- PHORUS HAaAN= MAGNE = SUbH TiM ‘PHTAS=-
PHORUS o CRTHMO AR - NFSS, CALCTIIM StuMe  SONTUe A= STu4y
DIs~ NIS= HESS NWIMCAQ- DIS=- U[S- DALY SUHP= 015~
SOLVED  SHLVFY tun/L SOMATF SULVFY SOLVED SOLVED rion SOLVED
[ELT4N (MG/L A [CLYIR (G0, (MG/L (ML waTlo RLA S [RUYIR
DATE aAs P) 4s ) caACn3) (o Yol ok } as Cny AS 4G) as MA) PERCENT LS <)
PEC o 1978
22400 ooy - H14 410 159 56 91 1.5 25 4¢3
MAR 9 1975
-{- TN «030 «H0 399 170 190 35 97 2.1 35 vl
Jun
120 -n -a - - - - - - - -
ocT
02e0e - - - - - - - - - -
CHLO- FLUO=- SILTCA. CHRQ =
RINEs SULFafF RINE, N1S=- arSEMTC rORONe  CADMIUM EFIVEN CUPRFG e [<40%e
OIS~ nis=- 1S- SALVEN D[S~ JIS= D1s= 0= I1S= N{<e
SOLVEY 30LVED SOLVED MG/ SOLVED SULVEL SOLVED SOLVED Soved SO m
(MG/7L (MG/L 15/ s UG/ (U7 (7L (/7 G20 [OET4N
‘ DATE &3 CL) &S 504 AS F) St02) AS AS) 45 9) as €n) 45 CR) AS C') AS FE)
VEC » 1978
22a0e 40 450 ) 18 J 40 1 10 o 10
MAR o 1979
254, 53 280 oh 19 - 2000 - v - ]
Jun
12400 - Ldad - - - 2i3v - - - 10
ocT
N2ase - - - - - 1800 - [ - -
SELF- SOLIDS.
e MAMGA=- SELE~ NIUM, - SuM OF SOLINS.
LEAD, HESK . MICKFL ZINC, Nlute SUS- SELE= Culsly= N1S- vERC 3B Y
IS~ LT <= NiG= DIS=- PENDED NltiMe TUL 4TS, SALVF) O [S=
SIVED SaLveD SN VFD SN YENn SULVED TOTAL TuTaL IS {TONS SULVE
GG/, /e (24, [LITcVAN U/, (Jn70L (Ui SOLVED PFR unsL
naTF AS P4) AS ) as D) AS /' as SF) a3 SE; AS SE) Crwaz) AC=FT) 4s )
DEC ¢ L1918
éless 2 210 S n “ - .- Y74 132 o
KEC RS Ty
FLN - 79 - 20 -3 - - T34 99 -
J\_I i
1200s - 20 - - 3 - - - - -
AT
UZ-Te - - - 1 5 ('] S - - -
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DATE

UEC »
2lees
MAR o
2Teas
JUN
-TR
ocrT
03¢as

NATE

DEC »
2less
MAR o
27000
JUN
120-.
ocT
G3eee

NATE

DEC »
21' e
MAR
2Teea
JUN
12eee
ocr
030' .

DATE

DEC
Pleee
MAR e
).’!0.
JUN
le".
ocT
\)3...

WATER-QUALITY DATA FOR WELL HS-8, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME

1974

09319

1979

0834
1340

1909

PHOS =
PHaTE
NRTHy
DIS~
SOLVED
{MG/L

S 204}
1973

1479

POTAS=
EFULE
D18~

SOLVED

(4670

4s K)

1974

7.1

L9979

LEAD
NS
SOLVKED
(LG/L
AS P~)

1274

14/9

TEMPER=
ATURE
(DEG O)

PHOS=-
PHORJS»
RASN
SOLVED
(MG/L
A5 P)

«UBY

+080

CHLO=
RINE
nNis=-
SOLVED
(MG/L
As CL)

120

MANGA~
NESE s
nis=
SOLVED
(/L
AS MN)

T«0
79

61

AGEMNCY
AMA -
LYZTING
SAMPLE
(Cang
NUMSER)

20020

aooz2n
30020

800249

PHOS =
PHURLS,y
ORTHDYy

1]S=
SOLVFD

AMNG/L

AS P}

SULFATE
nis=-
SULVER
{MG/L

AS S04)

820

690

NICKEL
] IS“
SILVFY
(Laz
AS NI

Spg.
CIFIC
CON=
NYCT=
aNCE
(47CR0=-
MHNS)

1620
1800

Q50

900

HAQN=-
NESS
(MG
AS
cactn3)

700

830

Fl.Un=
RTDF»
NiSe
SOLVED
(M5 /70
aAS F)

2

ol

ZINCo
NIS=
SOLVED
(s/¢
A 7ZN)

290

2n

PH

(UNITS)

HARD =
MESSe
NONCAR=
ROMATE
(U571
cacyd

540

680

SILICHA.
O1S=-
SULVED
(M7
AS
s10e)

17
16

SELE~
NI'M,
IS~
SOLVED
(Hha/L
AS SE)

63

CARBON
VIOXIDE
DIS~-
SOLVED
(MG/L
AS C02)

1>

-

caLclum
0isS-
SOLVED
(/70
AS CA)

150

230

ARSEMNIC
DIS=-
SOLVEL
(UG/L
AS AS)

SELE~
NTUM,
SUS=
PENDEU
TOoTAL
(U6G/L
AS SE)

ALKA=
LINiTY
MG/
AS
cacod

160

150

130

200

MAGNE =
Sltivte
f)ls-

SOLLVED

(\M'.,/L

AS “G)

78
63

030N
OIS~
SQLVED
[SUCVIN
AS ®)

49Q
2400

1690

19u0

SELE=-
NT1IM
ToTaAL
(UG/L
AS SE)

ACIUITY
(1671
as
CACD3)

15

SO lumy
N[S=-
SNL¢FN
(9370
2S5 4A)

4]

190

CHit N~
MU,
NIS=
SULVED
(Us/¢
AS CR)

10

g

10

SALI0S
St OF
CHiNSTI-
THIENTSe
J{S=
SOLVFD
(16/70)

1370

1310

HICAR=
HOMATE
(M5/71
AS
HC03)

199

120

S04

Al
SORP -
TIO«
HATIN

—
.
[L\¥

—
.
[¥ 2}

CNorLEwe
21S=
SOLYED
16/
as Cu)

SOLINS.
AT
SILVFD
(TONS
PER
AC~FT)

L)
1478

NITRQ=
GFN»
NOZ2+N03
OlS=-
SOoLvED
(/1
as N\)

SO ta
HE<CENT

9
21

190"y
BT
SoLwEy

G/

-~ ==

AS FE)

lu

lu

MAN G-
NESE
(UG /L.
AS AN



WATER-QCALITY DATA FOR WELL HS-9, HAYDEN POWERPLANT, HAYDEN, COLO.

AGENCY
ANA=
LYZING
TEMPER= 3Sa+4”LE
TIHE ATURF (CUNE (
DATE (DEG C) NUMBER)
JEC » 1978
21,40 1110 Sef rjo020
4AR 9 1379
27,00 0900 10.0 50020
JUN
12,.0 1359 13.u BYUN2O
ney
03,.0 0545 11.0 ¥N020
PHIS-
PRS- 0-40)121S
PHARLS o NQT-e HARN
DA NiS= “FSS
SALVYED  SHLViY {5/
(NG (G770 AS
NATE as ) aS @) caco
DEC » 1978
2less o050 - &
MAR ¢ 1979
2744, «1390 .01 5
Jus
12440 - -
ocrT
U3aee et —
CHLN= FLLIO
RINDE SUILFATE ~INF
N1S= N71S=- IS
SOLVFL) SOLVED SNV
(MG/L (MG/L (W /
DATE A CL)  AS SQ«) AS F
0EC » 137%
2leas “R 359
440 o 1979
270 LT 350
Jun
12600 - -
ocr
030.. - -
AAN( A=
LEAD, NESF MICKE
nis- nrs- AlS-
SoLvEy Sopvan SV
[Q3Y4N (YN [RYRRY4
DalE as P4 AS NMN) as N
DEC o 1474
dlno. 2 7o
MAN » 1919
2740 - 114
JUw
12500 - Pyl
acr
Vdees - -

SPE- NITRO= PHUS=
CIFIC CARRON GE™y PrATF,
CONe- DIOAIDE ALKA= 8CAQ- NO2en03 PES R
MICT= N[S= LIMITY B8ONGTE CAR= I1S- DIS=-
a ICK PH SOLVED (moszL (MG/L HONATE SULVED SULVED
M[CH)- (A6/1L 'y AS {6 /1L (G0 A/
MHOS) (UNTTS) AS CO02) CaCnld) HC1I) AS COd AS N} AS POs)
1470 T.h 1! 23u 289 0 2.1 -
1150 7.8 - 240 - - 3.6 03
1410 7.6 12 259 300 - - -
1%u0 7.6 - 3on - - - -
HAQN MA(NE = SJITum POTAS=-
- MEGQ,y CaLCT M STUMe SN TiMM, Al STitde
MONG AQa Nis- D1S- ){S= S P DIS~
L AONATF SOLVFD SULVEU SO /EV T{ON SALVE)D
(MG/70L [ T4 (MG/70 {(~c/e RATIO EDL VR AG/E
3) cacod) as €a) AS MG) &S MA) PERCENT AS «)
20 250 35 80 7 1.5 26 3¢9
Su 319 110 67 78 1.6 23 4e>
- SILICA. CHRO=
. N{S- AQSENTC ANRINe  CADMTUA Y RE COPLE 2, | ELNTS
- SOLVED nES- nes=- RS- N[S= 01S= i11S=
F (MG/L SOLVE) SOLVFU ST VEN SULVED SALVFD SO VED
L as (670 (UG IG/L [N (13671, [RVIN
) SIn2) 8S ASH as 4) AS CL) as CrRy AS C1) AS FE)
o9 17 1 1600 1 10 3 2v
.9 14 -- 1700 - 10 - 20
- - - 1900 - -- -- 10
-- - - 1400 - 10 - .
SELE- SOLIDSe
SELE~- NIy Sthy OF SOLINS.
e ZING N S5 SELE~ CirisdT = NnisSe MERCuUWY
Nnic= )[S- PEHDEY NTis, TUERITS . SOLVE.D nNls=
Fa SNI_vEN SALVFY TOTAL ToTaL )}S= (TONS SOLVED
L tins/7L { ha/Zl {OL/L [TV SOLVED BFR (UHZL
1 AS M) AS SE) AS SEk) as Seg) {ra6/L) AC=FT) AS =G)
2 3n 'y - - a0l 1.4%9 o)
—— 20 Iy -- - Hed 115 -
- - b - - - - -
- 0 o v 4 -- - -
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TIME
OATE

1978
1260

DEC »
eliae
MAR ¢ 1973
2T44s
JUN

12,..
cT

030 .s

1000
1430

fuas

P

OATE

QEC »
2less
MAN o
27440
JUN
12¢00
ocT
33000

197

197

DATE
0£C » 197
2lees
MAK
2740
JUN
12,44
ocT

[ R

197

DATE
DEC + 197

2lese
AN o

2le4s
N

1Pe0e
ocTt

[LX AP

197

WATER-QUALITY DATA FOR WELL HS-10, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE- NITRO- PrO)S=
AGENCY CIFIC CAR3IN GFENs PrATF .
ANA- CONe NIOAINE  AlLXa=  BICiPe NO2eNU3  ORTHE,
LYZING puUCT= 01S5-  LINITY  RUNATE CAR- IS Sls=
TEMPERa SamPLE ANCE PH SOLVED (G/L (MR ANNATE SOLVED SOLVEN
ATUNE (CUNE (MLCRO= (mG/L as AS (MAZL (“G/L (371
(DEG C)  ANUMHER) H=0S) (UNTTS) AS C02) CaCild) nCN3) A €Oy as ) aAS P4
40 84020 1029 Te? B9 230 280 0 1.7 -
1VeS 80020 1380 7.8 - 210 - Lol 1.9 L
13.0 40020 13990 7.7 Bt 169 200 - - -
1le0 80020 2040 7.8 - 23u - - et -
PHNS-
PHOS~ BHARUS « HARN= MAGE = SUL M POTaS~
HORUS y NRTHO HARPN- NESS, caLec:m STuUMy  SONTUA, Au= FAERY
ors~- NiS=- NFSS NOMC AR~ NTs=- N1S=- J{S= §InPa OIS=-
SOLVED  SOLVE) RN SOMATE SULVFN SOLVED  SOLVYEDL TION SOLVE
MG/, (MG/L AS 4G/ [ LT4N (MG/L [RUPLN Rai [0 SON U a7y
AS P} as P) €403} CACN3) AS €Al AS MG} as 44) PERCE T as <1
£}
020 - 450 22a 78 63 76 let 27 3.7
9
L 03 5940 380 32 a7 110 2,0 29 “ed
CHLD~ FLI0=-  STiLTCA, Cri’0=
RINE SULFATE QINF. HS= ARSETC BOROMs  CADHTUM LIORTS CUPPF 3. | ERET)
oS- a3 $-0 1S SALVED 1[S=- DRR-TS JS= N3 D1S=- D 18-
SALVED SALVED SOLveED {570 SULYEN SULVED SOLVED SULYED SOLVED SMVE
[RIYe (MG/L (/e as (G20, UG/ {6y (Uaz (171, (60
aAS CL) AS SNHe) asS F) S192) AS AS) AS d) A4S Cu) aAS CR) AS C 1) AS FE)
8
413 33 1.0 16 1 1700 1 10 3 19
9
71 510 1.2 14 - 1400 - 0 - 2u
- - - - - 950 - - - 1o
- - - - - 1300 - 1v - -
SELE=- SOLIUS.
MaNGAe SELE- Nl Sy (F SOL DS
LEAD. MESE e NICKEL o ZINC NI, Suse= SFLE~- CAIET [ NiS- NERCIRY
nis- nSe 1S~ nig= JlS- PE*VED NlUMy TUE~NTS SOLVED NfS=
SOLVFD SOLVEU SOLVED SN vEN SOL.VED rorvag TOoTAL OlSe (TONS SOLVE
(IR (HasL tLasL [LY4R (MG/L {uGsL [IRYIN SULVED OER GIL
AS WH) AS AN) AS M1) AS 7M) AS SF) AS St) AS SE) (4u/7¢) AC=FT) AS )
3
4 40 5 20 [} - - 1AL ] 1403 «v
3
- &y - 10 ? - - 1020 1.39 -
- 3o - .e Y - e - - -
- -— - 10 3 k] 3 - - -—
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WATER-QUALITY DATA FOR WELL HS~-11, HAYDEN POWERPLANT, HAYDEN, COLO.

§PE= NITRN=
AGENCY CIFIC CarRBON GENe
AMA- CONe DIOXIDF aLKA= 31CAR= NQ2+NN3
LYZI~NG PUCT- nisS- LimlTY ACINITY  HONATE Can=- Jls-
TEMRPER= SAMPLF aAMCE -] SOLVED (/L (Mo ("Ms/L BONATE SCLVYF
TIME ATURE (CUNE (MIC=Q=- (Mo/L as 15 as (2571 Can/L
DATE MEG €)Y MUMBER) MDY (UNTTS) AS C0N2) CuCod) caco® =CN3) AS COM) a3 )
JEC « 1978
2l ean 16490 5.0 53320 1050 TS 9.6 197 2490 2640 0 1.2
MAR ¢ L9709
27,00 1039 945 80020 1200 7.6 - 160 .- - - 1.2
JUN
12400 leed 12,0 4002y S40 7.7 445 110 - 144 - -
ocrT
03,.. 1030 945 aunao 900 7.6 bl 190 - - - -
PHOS= PHOG-
PHATE PH(1Ge, DeIIS, 4ACN- MAGNE - SOr1uUM o fas=-
0QTrNe Q4n3US, (2 EXL Y HAP Y= ~ES%e caLClun 3y SOHHDTUAS al= Sfu“e
0IS~- DS 01S= NESS NAUC SR J1S- uis=- N]- ShHer= [S-
SNLYED SOH.VED SOLVED (4570 ANMATE SOLVED SULVED  SIALYED Tl SULVE:
(MG/L (a0 [REYAN as (G (wssg (MG/L (MA/1L QATIO SO TUA (M1
DATE AS Pue) ay v} AS P) [LYSOED cacni) AS CA) AS 16G) AS NAa) PERCENT &5 A
DEC o 1973
2leee - V90 - «30 240 98 (Y] 78 | 3] 27 “ o
MAR 0 1979
27440 ol o0 08 510 350 lev o1 37 1.7 27 Seh
JuN
12,40 - - - - - . - - - e -
ocT
A3,.e - - - .. .- - - - - - -
CHLN= FLUO=- STLICA, CHRN -
R0E Sy FAfE UNE . 13- ARSENLC AORONs  CANYUTUA Mty FUDOES ) ERRNY
DS~ 215= NiS= SALVYED t{S= 0DrS=- 41S= Nlv= Its- a18-
SALVFD SOLYEL SALVED (=570 SOLYED SOLVEVY SOLVED SOLVFL SQLVED) SOLVED
UAG/L (MG/L (R4 as (UL AR tUs/L tun/l, (UL s/, [N
NalE as CL)  as §as) AS 7 s1d32y AS AS) AS 8) AS CcO) AS CR) as ¢ AS FE)
DEC » 1978
{l-.. a1 330 o6 14 1 1500 1 10 3 ]
Mk ¢ 19/9
2Tans 53 -1 ® 13 - 1300 - v - 29
JUN
12640 - - - - - 410 - - - Sy
ocT
Y3eae - - - - - 6l - 10 - -o
SELE~- SOLIUS,
MANGA= SELFA- MIU§ SU+ OF SOLINS.
LEAD. NESF s NICKFL o ZTING, NI, $1S=- SFLE= ConsSry- N{S= ME D HIY
01S~ NiS= Nita NtS=- J1%=- PENIEL IR TUEATS, SOYEY DTS-
SOLVED SQILVED SONVEN SOLVED SULVED roray, Tatay Di5e (TONS SOL KD
(G/L (Uo/L [FESY4N ms/0 (U7 [V 74 tue s SOLVED PER (UG
NatleE as P9} as N as %) LS 70 AS SF) AS SE) a5 Sk (4G /L) ac-F1) AS -6)
DEC + l47R
2leaes 4 20 2 3n 7 - - 736 1,00 o0
MAR o 1979
2700 - 29 - 1n 5 - - 843 1.70 -
Jud
{2ess hdad 2v - - 2 - - o= - -
A4
D3ews - - - L} 1 5 - - -

66



DATE

DEC
2lea,
MAR
27.'.
JUN
12.'.
acT
N2ess

NATE

GEC o
2lees
MAR
27000
JUN
12..'
oct
02...

NDATE

DEC »
2lese
MAR ¢
Pleee
JUN
12. .o
ocr
U2ese

OATE

DEC
?lo..
AR o
274..
JUN
1eee
ocT
NCoeas

WATER-QUALITY CATA FOR WELL HS-12, HAYDEN POWERPLANT, HAYDEN, COLO.

rIME

19278

1440

1979

1100
14410

1945

PHOG=-
PHATE o
DRTHU

Nis-
SIOLVED
(AG/L
AS PO4)

1973

1979

3

PATAS=
SIUM,
DIS~-

SOLVED

(MG/0

AS ®)

1973

5.2

1979

’.6

-

IRON
DIS~-
SOLVED
(uG/i.
AS FE)

1973

1979

59
29

TEVPER=-
ATURE
(DEG ©)

PHNS=
PHARUS .
DIS=-
SOLVED
(MG/L
AS P)

.190

23V

CrLO=
RIDE
015~
SOLVED
{(MG/L
AS CL)

25
26

LEAD
DIS=-
SOLVED
(UG/L
AS HB)

AGENCY
AiNA=-
LYZING
SaMPLE
(CODE
MUIPIER)

40020

ag020

50020

RO029

PHNS =
PuOKLS e
ORTHO .
DIS=
SOLVED
(MG/|,
AS P)

-

.10

SULFATE
1IS=-
SOLVED
(G701

as 306!

170

160

MANGA=
MESE .
DIS=-
SOLVEYD
(us/7L
AS MMm)

1Y

14Y

SPF=
CIF1C
CON=-
OJCT=
ANCE
(MTCRN=
MHNS)

770

ROQ

HARN=
NFSS
(MG /L
AS
caColdy

310

330

FLJUO=
RIDF
DIS~-
SOLVED
(MG /L
AS F)

o7

o7

.\ICKF’LQ
NISe
SOLVEN
(UG/L
AS MDD

Ok

(UNITS)

7.6

1.5

HARD -
NESS e
NOTIC AR =
BOIATE
(M3/1
CACO3)

90

96

SIL.ICA,
Nnis=-
SOLVED
(MG/L

AS
S102)

16

15 -

ZINCo
Uis-
SOLVFD
(UG/L
AS £4n1)

39
20

n

67

CARBON
D10X1DE
OIS~
SOLVEL
(M3/0
AS C02)

11

caLCium
N1S=-
SOLVED
(MG/L
aAS Ca)

72

76

ARSENIC
18~

SOLVED
(UG/L

AS AS)

SELE~-
MM
NS~
SOLVED
(ua/L
AS St)

lu
11
11

ALKA-
LIMITY
(mG/L
AS
Cacody

220

220

240

250

MAGHE =
STuUre
01S=-

SOLVED
(MG/L

AS MO)

32
33

3NR0ON
015~
SOLVED
(UG/sL
AS R)

1800

1930

1600

1800

SELE=
NltiMe
TOTAL
(unsL
AS SE)

RICAR=
HONATE
(MG
AS
HCOJ)

270

299

SOU UM
DIS=
soLveDd
s/
AS ivA)

o9

1

-

-

CADHIUM
UlsS=

SOLVED
[SLtYAN

AS Cn)

SOLIDS,
UM OF
CONST I~
TUEMNTS
UlSe
SOLVED
(MG/L)

S2¢6
529

CAQ-
BOMATE
(ML
AS C03)

SNNTUM

AD~-
SNHP =
TI10.
RATIN

CHRO=
MTM
visS-
SOLVFY
[JVItY 4
AS C®)

10
10

-

10

SULIDSe
N(S=
SOLVFD
(ToMS
PER
AC=FT)

.72

72

NITRO=
GEYe
NO2+803
DS~
SOLVEY
( 2G/L
AS 1)

SODIM
PERCFNT

29

217

COPPZRY
NS
SQILvVel
(VB0
AS CW)

AERCURY
NIs=-
SOLYED
(UR/L
AS A



WATER-QUALITY DATA FOR WELL HS-13,

HAYDEN POWERPLANT, EAYDEN, COLO.

SPF- NITRN= PHNS=
AGENCY CIF1IC CARRBOM GFNe PHATE
ANA= CoNe- LDIOXINE ALKA= 31CaR- NO2eNG3 ORT-1) e
LYZING DUCT=- DIS- LINITY SUONATE N1S=- D{S=-
TE4PER= SatCLE ANCF Dy SALVEY (/70 MG/ SOLVEN SoLvey
TIME ATURE (ConfF {(MICRD= {(MG/L AS AS (UG (M5/7L
DATE {DEG C)  NUMSFR) MKNS) {UNITS)  AS €02) CACOd) HCO3) AS N) aAS Ple)
DEC o+ 1973
2leee 1500 640 an02n 720 7,6 12 240 290 2.2 -
MAR o 1979
2Teae 1043 100 A0020 1190 7.5 - 190 - 1.5 old
JUN‘
12¢ee 1459 13.90 RN020 700 red 164 220 270 - -
ocT
03¢es 1109 11.9 a30029 974 Te6 - 270 - - -
PHOS=
PHOS=- PHORIIS o HARN= MAGNE = S0 un 0T HS=
PHNRIIS, VRTHY . HARN - HNFSSe CALCT UM STJd4s SO Ay SIude
LIS~ NIS=- NESS NOHCAR- NIS= DIS- Ni5= Gl DIS~-
SOLVED  SOLVED (AG/1 SONATE SOLVFED SOLVEL  SOLVED Tlun SOLVED
(M3/70 (MG/L as (MG/L (rMai3/| (13570 (570 Raf [0 SANTU s (/0
NATE A3 P) AS P) €aC03; Caco3) AS CA) AS 4G) AS NA) PERCENT AS «)
DEC » 1973
2less <050 - 2840 41 72 24 61 1e6 32 -1
MAR o 1979
2Teee .130 «Ch 54 390 1409 49 T4 1,4 23 Be3
JUN
12e0ee - - - - - - - - - -
ocTt
"3. ®e -- - - - - - - - - -
CHLO= FLUU= SILLICA. crAvN-
Al SULFATF RINF DIS=- ARSENM]IC BURONs  CAN=TUM MItaty CIPRED,
OIS~ [RRS- O15= SOLVEN 315- VIS- D1S=~ DIS- A[S=-
SOLVED ScLvED SOL /R (MG/L SOLNED SULVFEY SaALvey SULVED S0LveED
(G0 {2370 RIVAR AS (/70 ({VICYAR (un/u (UR/L R/
OATE «AS CL) AS S04 &S F) S102) AS AS) AS RH) AS CM) AS CR) AS C
DEC » 19743
2leve 23 150 6 16 1 1400 1 10 2
MAR ¢ 1973
27.-. SU 430 .6 16 - ZUI')‘) - ).U - -
JUN
12eae - - - - - 1/0) - - -
oCcT
03.¢.. - - .- - - 1400 - 10 -
SOLINS,
MAMGA= SELE= SuMm 0OF SOLINS e
IRNON, LEAD, MESE MICFFL 7INCo NIusmg SELE=- CONSTI= I1S=
O1S=- NIS= DIo= N1S- NIS= DRSS NTEMy TUEMTS s SOILVED
SOLVED SOALVED saLver SOLVED SOLVED SOLVFN TOTAL DS~ (7948
(UG7L (vu/L (us/7L (UG /L {uo/L (U /1 (Lo SOLVED PEK
pale asS FL) AG U4 AS 1) &S M1) aS /i) £S SE) AS Sg) (MG/L) AC=FT)
DEC o 197d
2lese Lo 2 40 2 10 1v - $09S <59
MAR o 1979
27«4 130 - 30 - 2o ] - asi lel?
JUN
120.' 20 - 140 -- - 14 - - -
aCT
V3eas .- - - - 10 - 1v - -



WATER-QUALITY DATA FOR WELL HS-15, HAYDEN

POWERPLANT, HAYDEN, COLO.

SPE= NITRO=  MITRO=  PHOS=
AGENCY CIFLC CARHON GENYy GEN PmalcE,
ANA= Cone DI0AILE ALKA= AICAR= AMMONTA  NN2+hD3 Om Fmite
LYZING nICT= NisS~ LINLTY AGNATE DS~ S=- LIS~
TEMPER= SaAriPLE ANCE PH SOLVED (MG/70 (MA/0 SOLVED SOLVED SuLvEN
TIME aTuwE (CINF (MICR= (MG/7L as 15 (MG/L RLT4N [QRRVIN
DatE (DEG C)  WUMBER) mHOS) (UNITS) AS C02) caCod) HCOJ) as 1) aAS N) AS PO&)
JAN o 1979
... tn3o - R0N20 69 7.3 - 170 - 1.3 1.3 k]
MAR
26,00 13u0 tu.0 80ndn 340 8,1 - 110 L - <16 19
Jun
13eee 0450 110 A9nen 360 8,1 1.8 11y 140 - - -
ocT
02,00 1500 13.0 Ryna2n 340 A.,0 - 13v - - - -
PHIS~-
PHNS~- OwNIUS . HARD= CALCTUM MAGNE - S0NTUM POTAS=
PHORUSy BEAETHN HARD= NESSy NS~ caLCru S{UMy  SUDTUY A= SIU
ors- J[S= NE3S MO sCAx=  SALVED S~ vls= His= ShRp=- nis=-
SALVEN  SOLVED (/L A0 A TE (MG/0 SnLved SULVYFDD  SULVED TioN SOLVF
{M/L (F/1 a5 (6/0 as tws /1, (MG/L {:an/1 RATIO SNY LM {70
QATE AS P} AS P) caCudy CAaCIs caACnN3) a5 Ca) AS MG AS na) PERCFNT a5 K
JEN s 1979
1l.ee o150 ot} 189 i3 42 «2 19 27 9 24 6.3
MaR
2B.00 R 2u3 1490 34 - 33 1% 22 8 2% e
JuUn
13400 - .- - - - - - - - - _-—
aCT
02400 - - - - - - - - - - -
CHLO- FLUY= SILICay CHE=-
RIS, SULFaTE RI7 e rnyS- AQSFYTC HAKONe  CADMLLM Aftivy Cnrocn. 190N LEA Y.
018~ NIS- UisS- SALVED IS 3= vis= [AR &1 Nis=- DS~ lh-
SOLVFD SOLVED SAVED MG/ SOLVEN SoLYED SUL /k+) SOLvEN SOLVED SO ED SuL /-
teris /1 o/l {3/ AS s/, {ua/0 (uG/L [SVIEVAS (570 [T 4N (Jts/e
NATE AS CL) A4S 3U4) AS F) sI0e) 1S AS) AS ) as ¢m As C) aS Cu) aS FF) ay ¥
JAN » 1979
lleae 13 L] o7 11 2 1190 1 [} s 300 2
MAR
25,40 N4 6 8 4.2 - AU - 1] - 20 -
JUN
13... - -~ .- - - 6lu - - - 120 -
acT
02,00 -- - -- - - 300 - 1o - - -
SELF - SOLINS NITRN=
MANGA= SFLE=- N, SUM OF SOLINS, GENe
MESF e NICXFL 1100, WY U, SUS= SELE= CONKT [ = )1S= AVMAMTA AR ACURY
1S~ N1S- NS~ Alsa- Pe NEN NTi)e TUETS, SULVYFD N1S= JIS-
SILVED SOLJED SaLvEn SagLvaEn Tafag ToraL 1S- (Tus SOLVE) SOLYVEL
g/t (e /L (R YN [V (U /i (UL S ven PeR (G/L (YN
DaTE A3 ) as aS 7+1) &S SE) AN SE) AS SE) (vG/L) AC=FT) A4S wne) 38 i)
JAN e lu/s
1leas 1°0 k] 30 9 - - 277 «38 1.7 oh
AR
2044, 0 -- 10 2 - - 2vS 28 - -
Jun
1340, J - - 1 - - - - - -
oct
Vless -~ - i 1 1 4 - - - -

69



DATE

JAN ¢
12...
MAR
27.'.
JUN
13...
ocT
02e4a

NATE

JAN o
].2.0.
Mar
27...
JUN
13sce
0cY
02.0'

nare

JAN o
le...
MaR
27¢0e
JUN
13...
ocT
024ae

nave

JAN o
la..l
AR
27..'
JUN
lj.l.
uCT
Vs ns

WATER-QUALITY DATA FOR WELL HS-16, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME

1979

1155
1359
090y

1545

P S =
PHORS
NIS=-
SOLVED
(MG/1
AS P)

1979

«090
#0110

CHLO=
RINE
VIS=
SOLVED
(MG/1L
as CL)

1979

2a

16

LEAD
IIS=-
SULVED
(tjusu
asS P1q)

1279

-

TEMRER=
ATURE
(DEG C)

1040
13.0

15.9

PHOS=

PHAQUS e
DRTHND e
DI

SOLVFEY

(MG/L

AS F)

SULFATE
N]S=-
SOLVED
(MG/L
AS S0%)

87
a6

MANGA=
MESF s
Nis=-
SOLVED
(HG/L
AS )

720
160

Q]

AGEMCY
ANg=
LYZING
SaMPLF
(CONE
MUAREDR)

80020
8002V
80020

30020

HAQD-
IESS
MG/,
as
cacn3)

500

230

FLUD=
RINF o
1S~
SOLVER
(1670
AS F)

NICKEL »
N]G=-
SOLVED
(UL/L
AS MT)

SPE=
CIFIC
CON-
DUCT-
AMCF
(MTCRN-
“MHIS)

1170
520

589

HARN=
NESSe
HONCAQw
BONATE
(1GsL
CACN3)

STLICA.
215-
SOLVEN
{AG/7L

S102)

16

ZINC
Nls-
SNLVED
(11G/L
AS ZM)

40

10

10

PH

(UNITS)

CALCTUM
NIS-
SOILVFED
(MG/L
AS Ca)

94

ARSFESIC
N[O
SOLYED
(U370
AS AS)

SELE-
NIUM,
NlS=-
SULJEn
(/L
AS SE)

70

CALRON
DIOKIOE
0IS-
SOLVED
(MG
AS Cne2)

MAGNE =
SIMy
0[S=

SOLVEU
(MG/L

AS MG)

63

25

S3OR0ON
J)[S~
SOHOLVED
(UG/L
AS B)

4700
2500

300
3300

SELE~
N{ve
SuUS-
PENIED
TOoTaL
(/0
AS SE)

ALKA=
LINTTY
(*5/0
as
cacod

530
180
210

330

SONTY™ve
NES-

SALveD
(/70
asS MA)

72

33

CANM UM
UIS-
SOLVED
(UG/L
AS Ci))

<l

SELE=
tHiuMe
TCTAL
(Ui/L
as SE)

RICAR=
HONATE
(MG/L
AS
HCU3)

SOOIUM
A=
SURP=
TLON
Rallo

CHAD -
MluUidg
0[S=
SULVED
(Ub/iL
AS CR)

10

SOLIDS.
SuUY OF
CONSTT=-
TUENTS
OIS
SULVED
(Mo/Z1)

NITRO=
GEN

NQ2eNO3
DIS=-

SOLVFEY
(/L

as Ny

SONTUN
PERCE T

23

23

CURPRED,
OIS~
S vEn
(U3 /1.
AS Cu)

SULTDS
n1S=-
SOLVF?
(YONS
PER
AC-FT)

3!

PHOS-
PHATE,
ORT-4)

DiS-
SOLLYEL
(1670
AS PNy

PATAS-
ST Jore
DIsS-~

SO vED
(MG /1

AS <)

1IN\,
D18
Sotved
(tIare
AS FF)

40

230

10

-

MERCURY
OTS=
SOLYVF
(uscse
AS HL)

o



NATE

JAN o
1lese
MaR
2?...
JUN
13..'
a¢T
Ud...

NATE

JAN
11...
MAR
€T0ae
JUN
13¢0e
acT
0C2ess

DATE

JAN 9
lleoo
MaAR
2Ta0e
Jn
13000
ocTt
’-)2'-.

NATE

JAN
ll...
449
2Tees
Jug
13'.'
oCt
Oe.‘l

WATER-QUALITY DATA FOR WELL HS-1i7,

TIME

1979

151%
1400
I910

1630

P4)S=
DHNNI)Sy
N{S=
SOLVED
(MG/L
AS P)

ly79

<0730
«020

CHLN=
RIDE
NIS=
SALVED
(1670
AS CL)

1973

i9

LEAD
N{S=
SOLVED
(tia/ZL
A5 PH)

1973

TEMPER-
ATURE
(NEG C)

10,0
1340

14.0

PHOS=
PHORUS
ORTHO
NIS=
SOLVEY
(MG/L
AS P)

« 00

«00

SULFATE
()Is-
SALVED
(MG/L
AS Sie)

900

430

MANGA=
NFESF o
NiSe
SOHLVED
(UGR/7L
AS “MIN)

3604

Sev

al

AGENCY
ANA=-
LYZING
SaMPLF
(COng
HYMRER)

890020
30029
30020

80020

WA=
NESS
(MG/7L
AS
CACO3)

1100

660

FLIO-
RINEe.
2[S~-
SHI_VED
(P16 /1
AS )

.2

-]

NTCKEL
N{S=
SM_VER
CIa/
a5 ND)

13

SPf=
CIFIC
CON=-
DUCT=-
ANMCFE
(HT1CRO=
MH'\S)

2360
1300
1300

1510

HAQN -
MEGR.
NONCAR-
HOMATE
(MG/L
CaCn3)

560

350

SILICA.
1S~
SHOLVED
(G0

AS
S102)

15

ZINE,
NIS=
SOLVED
(oL
AS ZN)

3n

2n

20

PH

(UMETS)

CALC UM
I1S=
SULVED
(MG/L
AS €A

260

160

ARSENIC
NS=
SOLVEDR
(Ui/L
AS AS)

SELE=
NI,
OIS~
SIALVED
(UG
AS SE)

71

HAYDEN POWERPLANT,

CARHON
VDIOXIDE
01S~
SOLVED
{(mG/L
A3 Cua)

MAGNE -
STdMy
{S=

SALVEU
(Mis/0

AS M13)

120
&4

BORUN
l_)IS-
SOLVED
(Us/L
As 3

499

340

o43u

550

SELE=-
NIUMg
SyS=-
PENIED
ToraL
(G710
AS Sg)

HAYDEN,
ALKA- Bl{CaK=
LINTTY =INATE
(MG/L s/
AS AS
CAaCn3d) ACL3)
580 -
310 -
40y 4949
490 -
SONIuUM
SODTUM e AD=
DiS- SUNP =
SILVED TION
(MG/L RaT1O
asS NAa)
160 2.3
62 1.0
CHRO=
CapaTUM R CPAUN
NIS=- NIS=-
SA_VED SOLVFD
(UG/L (Uh /L
AS Cuw) AS CR)
0 0
- 0
- 20
SOLIDS
Su OF
SELE=- CONST =
MItime TUENTS
TATAL V[S=
(Ua/l SOLVED
AS SE) (MGe/L)
- 1850
- 9K
2 -

COLO.

NITRN=-
GEN»
NO2+eNO 3
NS«
SOLVFD
MG/
AS N)

SONTU+
PERCE~T

COPWEs
NlSw
SoLve)
UG/
aAS Cin)

SOLIDS
N1S-
SOLVF
(TONG
PF R
AC=FT)

2.53
1.31

PHOS=-
PHATE s
ORTHU
OIS~
SOLVED
(M50
AS D4

o1l

«00

POTAS-
STy
Uls~

SALvEu

(MG/7L

AS =)

v

T2
A5~
SaLvEY
[AVEYAS
AS FE)

1794

R¥Y)

v

ERCU~Y
NES=
SOLVEY
(1370
AS v



NATE

JAN o
lleos
MAR
2Teae
JUN
13e0s
ocr
03.0.

DATE

JAN o
leou
HAR
2’0..
JunN
ldees
ocT
03ese

DaTeE

JAN o
1leas
MaRrR
2.’.'I
JUN
13'..
ocT
03¢0

NATE

JaN o
1le.,
MAR
27e0e
JUN
1344,
acT
N3.,.

WATER-QUALITY DATA FOR WELL HS-18, HAYDEN POWERPLANT, HAYDEN, COLO.

TIME

1279

1318
1318
044

1430

PHO5=

PHIRUSy

D[S~
SALVEQ
{4670
AS P}

1979

ol

0

ab

Yt 1adY)

Cni 2=
RINDF
DIS=
SOLVED
(a6 /L

A CL):

1979

16
Fef

LEAD,
DIS~-
SNALVED
(JG/L
AS Py

1979

TEMPER=
ATURE
(DEG C)

11.0
13,0

11.9

PHOS~
PHARIIS o
DR Trde

NIs=
SOLVFD

{MG/L

AS P)

<03
«03

SULFATE
N1S-
SOILVEUY
(MG/L
AS S04)

a2

48

MANGA=
MESE
NDIS~

SALVED
(UG/L
AS ty)
500

]

140

AGEMNCY
Atide
LYZing
SAMPLE
(CODE
NUMBFR)

80020
80021

80020

80020

- AR .

VESS
(A5 /1,
AS

cAaconl)

140
200

FLUO=-
SINF,
N[S=~
SOLVED
("G /).
AS F)

NICKEL e
nIs-
SULVED
(a6 /1
AS NT)

SPEw
CIFIC
CON=-
NHCT -
AMCE
(MTCRN=
MHDS)

415
450
420

400

HAQN=
NESS.
NONCAR
dINATE
(MG/L
CaCoY)

SILTICA,
DIS-
SCOLVED
MG/
AS
S102)

13

N

LTINC
nig=-
SNLVEN
(LWG/L
AS W)

10

10

0

72

H

(UNITS)

CALCTIUM
IS
SALVEN
(MG/L
AS Ca)

31

43

ARSENIC
DIS=-
SOLveED
(UGr7L
AS AS)

SELE-
N[V)Ae
IS~
SOLVED
(UG/7L
A5 SF)

[

‘a)

CARABON
DIOXIDE
DTS~
SOLVED
(G704
AS Cu2)

MAGNE=
SIUM,
DIs-

SOLVED

(M3

AS ™MG)

14

23

HUOQON
0IS=
SOLVEU
(UG/sL
AS 8)

1200
1100
800

73u

SELE~
NIUMy
SuUS~-
PENDEL
ToTaL
(UG/7L
AS SE)

ALKA=
LINITY
(MG/L
AS
Cacold)

150
1390
130

1390

SONTUL .
NS

SALVFED
(AG/L
AS MA)

3%

26

CADMIUM
D1S=-
SOLVED
(UG/L
aAS Cu)

<1

SELE=
ISR
T0TAL
(UGsL
AS SE)

HICAR=
BONATE
(MG/1
AS
HCO03)

SO IyUM
RIS
StUimre
tion
2ATI0

CHAO=
MU,
NisS=
SOLVED
(Jersyu
AS CR)

SULTDS,
Suit OF
COHsT=
TUE 1TSS
JiS=
SOLVFD
(Ab/71)

253

280

NITRO=
GEN

NO2enNO3
DIS~

SoLvVFuJ
(MG/1

Aas Ny

«20
1.3

-

Son Tu™~
PERCENT

a7

22

LODDER
Drs=-
SOLVED
(571,
AS C)

SOLIDS
NiS=
SOLVFE}
(TANK
PER
AC=FT)

PSS =
PHATE o
O0RT =),
JIS=-
SOLVEL)
(M/
AS ©04)

)9
.09

POTLS=
STy
DTS-

SOLVE‘A!

[ VAR

AS <)

IR0 ‘e
IS=-
SGLVED
(Uia/L
AS FE)

99

16

30

MERCIRY
DIS-

SOLVEL
(usstL

AS =3)

o0



TIME
NATE

1973
1030

0EC »
2l.ee
MAR ¢ 1979
27,000

JUN

12,40

ocT

03...

0945
1345

0932

PHOS-
PHATE
ORTH)
oIS~
SOLVE
(MG/L
DATE AS Pudé
OEC » 1974
Zl..t -
MAR o 1979
27.-.
JUN
12000 -
ocrY
U3.ee -

.
ol

pATE

DEC « 197
2less
MAR o 197
27¢ae
JUM

1264,
ocT

03...

WATER-QUALITY DATA FOR WELL FC-1, HAYDEN POWERPLANT, HAYDEN, COLO.

TEMPER=
ATURE
(NEG C)

Sef
9.0
13.0

tlev

. ELD TS

» P RUS,
N1s=-

0 SOLVED
(4G

) as PY

- W90
1 2080

- -

CHLN=~

RIDES Su
DIS- ]
SNLVFD S
CA6/1 t
AS CL} AS

]
80

9
120

]

LEAD. N
OIS~

SOHLVFD S

[OZY4N (

A§ P4) A

-

-

AGENCY
ANA-
LYZ1NG
SamPLE
(CUnE
NUHHER

8002
AQuz
8002

8002

P40S-
[ B L TY Y
P E RN}
18-
SUILVED
(MG71,
AS P)

lu

LFAaTF
IS~
0LvED
MG/L
SJ«)

529

aa0

ANGA=

FSF s N
nis=
OLVYED
(IS4

S M)

D]
190

a1

SPE- NITRO-
CIFIC CARBON GENe
con= DIOXIDE  ALKA= 51CAR- NOEeNT ]
nUCT= nis- LINIDTY ACINITY  HaNATE CaR=- ulsS=-
AMCE P SOLVED (G0 (MS/L (MA/L RNYIATE SULVEN
(4]CRU- (MG/L as AS as (/L {1
) w-0S) ('INITS) A3 Cog) CaCad) CACOd) -CN3) AS €03} as )
0 1410 7.3 15 156 160 190 0 1.7
0 1750 Ted .- -- 130 - - 1.8
0 1000 T.4 i0 130 - 160 -- .-
0 v10 7.5 -- 210 - - .= -
" “HARD= MAGME = SUYTUM »OTAS-
. HAS - MESS e CaLCTUM SiuMe  SODTUMe A= STuve
“IESS MOMCAR= NiS=- vis= s1s=- SUHP = Gls-
(AG/L AINATE SOLVED SOLVEH  SULVED r1os Sal¢en
~S MG/ (G0 (»o/L M/, QATIO SALTI {»a/1.
cacud) cacod) as Ca) as “G) AS MnA) PFRCENT aAsS /)
- 680 520 180 55 <9 1.0 16 L)
E A30 750 240 EL ] 132 1.9 24 len
FLUC- StLras, CHRQ=-
RINF . 01S=~- ARSENIC H0RONs CANrTiny AL, CHDOED, - IAREY
1S~ SoLVED VIS- PRS- IS~ G- O1S=- 015=
SOLYED (n5/0 SQLVFY SOLVEY SuL vFD SuLVED SnLven SaLyn
/1, as (us/zi [QUIEY4 R (LG /L. (UL /1, [QGVIR (7L
AS F) S102) AS aS) AS o) as Cv) AS CR) aAs Cii) AS FE)
.3 16 1 S10 1 0 2 in
.2 19 -- 2300 - 0 - 30
-- -- -- 2000 -- -- - 1v
-- - - 2000 - 10 - -
SELE- SHLIOS e
SELE~ NIV, S OF SOLI0S,
ICvFL » TINC, NIttty SUS= SFLE~- CN ST l= NlSe EHC Y
DIs- DAL ors- PEMIED Nluve TUFNTS, saLven NfS=
SOLVFD SoLvEn SOLVF Tarag TuTAL Dls= (TS SOLVF
(s (tha/7¢e [BRVAR (Us/L (JG/L SOLVFD PFR QYN
AS 112 AR Zi} AS S AS 5¢) AS SE) [ERVIN] AC=FT) AS mi5)
- an 4 - - 29 le3y o
- an K} - - la7vu Z.Qf) -
- - 2. -- - . - —-
- 10 3 [} 3 - . -



WATER-QUALITY DATA FOR WELL FC-2, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE~ NITHU-
AGENCY CIFIC CARHON GENe
ANA- Chnl= 1) (73413 ALKA= B1CAR~ N2 3
LyZ1i6 puCT= 0[S~ LINITY ACINITY ANNATE CAR= DIS-
TEMPERe SAIPLE ANCE PH SOLVED (MG/L (MS/L (MG HNANATE SOL VA"
TIME ATURE (CUnPE (MICRU= (WG/L AS AS AS (4670 (rO/7L
DATE (NEG C)  NUMHER) MHOS) (UNTITS) A4S Ca2) CAaCod) CACO3) “C0d) AS C0J) aAS N)
DEC » 1978
2laae ilaes LY 80020 1000 7.9 Seb 221 220 270 0 1.7
MAR o 1979
27,00 0915 10.0 BUV20 1250 7.6 - 230 - - - 2eh
JUN
12,00 1355 13.0 #0020 1400 7.6 3.0 160 - 290 - -
oct
03,.. 1000 110 30020 1360 7.6 - 300 - - - -
PHNS= PHOS -
PHATE . 2uS= BHARSG | -HaRN- MAGME = SOD UM POTAS=
ORTAH(s Om)muUSy QA T=Y e HAR(=- ‘JF€Se Cat.CTuM Sfde  SUDTUM iN= S5IlU e
PIS~ VS= N [Se MFSS MONCAR= IS ti[Se J1Se SUv9- NS
SOLVED SOLVYED  SOLVED t“G/L AL TE SOLVED SULYED  SuLvED TIns SOL ¥
(MG/L [REVIN (MG/L £33 (MG/L (ML/L (BN (G/L BTN SN0 LM [
DATE AS Pys) AS P) AS @) CACUdY cacodn as ¢l aS 4G) AS NA) PERCENT aS X)
OEC » 1978
2leee - V30 - 440 220 Ge 49 A7 les 2s “@e )
MAR o 1879
27000 29 V30 03 LY D] 240 110 “7 7 le0 25 35
JUN
12,00 - - - - - - .= - -~ - -
ocT
03... . - - - - - - P - P -
CHLD= FLUN= 311 1A, CrR0=-
RIDE SULFaTF ATHT, DALY ARSF-ITC ROQNNe  CANMTUM ML 4, COPPED 1RO e
Dlv=- RESY S 7 8a SALVED JlS= D[Se J)1S~- NlS= VIS~ IS~
SOLVED SO0LVED SOLYFD (570 SOLVEN SOLVEU s0LveDd SULVFU SOLVE ) SoLve:)
(43/L (HG/0 CAG/L AS (Uo/70 (uG/L [V (JGrL (UuG/1. (uGsL
DATE AS CL)  AS Sue) Aas By Sty as AS) aS ) as cO) as CR) as Ci) AS FEg)
NEC » L1973
2leas »1 310 o3 17 1 110y 2 v 4 10
Mar o 1979
eTeee L1 330 .8 17 - 1800 - 0 o= v
JUN
12e0. - - .- -e o= 1900 - - - 10
acr
[ Jx PP L - L] -ow o= 1500 - 1} - -
SELE~ SO TUSe
WA\ A= SELE~ Niuxe St OF SOLINS,
LEAD. IFSE . NTCxF L. ZTNCo NiUAe S11S- SFLE= CUNST = NiS= FRE Sy
ngs- [eA &1 <= NTS- HlYe PEED NTuMy TUue* 1S SCLVED N1Se
SALVED SO vED SN, YFT) SAaLvFN SOI_VEN TOTaL raray JiSe (TS SOLVEY
[DLY4% tus/L (s st sy [QEV2R (uG/L U/ SOLVED vER (UG/L
nATE AS A4) aAS M) AS up) AS 2 AS SE) AS 3E) aAS SE) C13/0) AC=FT) AS —G)
DEC ¢ 1978
2less @ LX) S 20 7 - - 725 19 o
Map ¢ 1479 '
2700 Ll 61) - 10 7 o= - 179 1ot .-
N
1¢0ne - n - - 4 - P - - -
oct
03eee - oe o= i a v . - - -—



WATER-QUALITY DATA FOR WELL FC-3, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE~
AGENCY CIFIC
ANO = CON~
LYZING NUCT=
TEMPER=-  SanPLE AMCE
TIvE ATURE (cung (MICR)=
DATE (NEG C) ~NUIMHEN M=05) (N
0€C » 1978
Claee 1600 - a9020 1070
AR ¢ 1975
2T.0e n930 10,5 80020 1000
JUN
1240 1409 13.0 Auo2n len0
ocT
03,44 0945 i1.0 30020 1220
PHOS =
PHOS- PHORIS o HARN =
TPHJRIS QHTAD HAUN - IFSSe
05~ Nls=- MESS MG AR -
SALVFEis  SoLven (v3/0 GOMATE
(MG/L (MG/L as (MG /L
nate AS P) AS P) CACO3) CaACN3)
DEC o Ly79
210 2040 - 440 230
MAR 9 1979
27e4e 320 k] Y] 230
JUN
lgllo - .- - -
Qct
03e0s - - - -
CHLO= FLUO- STLTCA.
IV SULFATE QINF, NiS=
N{S~ O1S= i1S= SOLVED
SOLVED SHLVED SOLVED (a1
(MG/L (Ma/sL (620 AS
0aTE aS CL)  AS Shae) aAS F) Sta2)y
DEC o 1978
2lses L%} 320 «® 1s
MAR o 1979
27vas “o 2%v o7 16
JUi
lz.l' - i - -an
ocT
‘)3-.. - bl - .-
T MAMGAe
LEAY MESF . NICKFL ZINGy
nNis=- NIS= NiS=- NIS=
SOLVED SOt vEn SHLVED SALVEN
[FIC72N [{U V4N (Ua/y (UG/L
DATE a5 P:) AS =N) as N1) AS '
DEC « 1973
2leee “ 290 S 30
AR 4 9TV
2leae - b0 - 10
JUN
12ees - g - -
act
H3coe - - - 10

NITRN- PrNS=-
CARRON GEN» PrATE.,
DINXIDE aLXA- dICaR= NO2+ND3 Om T
nisS= LInITY YUNATE Carw DS~ ulS:
oM SOLVED (MG/L e /0 BONATF SOLVED SuLvaD
(MG/7L as aS (M7 (MG/L CaG/L
17TS) as CQg) CaCnNI) HCNAJ) AS COJ) AS M} as POs)
7.9 S.0 210 250 0 1.6 .-
7.6 - 210 - - 1.5 09
7.6 Teb 160 190 - - -e
7.6 - 249 - - - -
MAGNE = SO0 tuM POTAS-
CALC TU STthte  SONTU™e Au= SIuvy
NS DIS= 18- SUKM= 015~
SNLVYED SULVED SoLvev TIum SOLVED
(MG MG/ MG/ RATIO SUNTUM (MG /Y
as Cn) AS ML) AS va) PEWCE™T AS <)
109 46 71 1.5 2% 4.l
100 1) 69 1,6 25 PR
- - - -- - -
- - -a -- - -
CHR)=-
ARSENIC HORONe CADMTUM MiUM, CLUDOER, 1RO,
DIS=- DIs=- D[S+ UlS= 015~ DIS=-
SOLVED SOLVEY SALVFD SULVED SOLVFY) SOLvELD
(JG/7L tus/L (UG/L (Vo/L [{V1:74] [ULYAR
A4S AS) AS A) S CO) aS CR} AS Cu} AS FF)
1 1800 1 0 ) Su
- 1800 - ) - 0
bl 1700 - - - 10
. k””“ ' e 0 - -
SELE~ SOLLSe
SFLE=- NI, Su4 OF SOLINSe
ML, S8~ SEILE~- COMST = N{S= HERCJRY
NEY= PENMDED iy TUE~TS, SOLVFD O[S=
SOLVED TOVAL ToTAL 01%5=- (T INS SOLVE D
(U1, tus/l GiG/L SOLVED PER 6L
AS SE) AS SE) AS SE) (MosL) AC-FT) AS m5)
4 - - 736 leu0 .0
) - - 703 b -
3 - - - - -
4 v % - - -

75



WATER-QUALITY DATA FOR WELL PC~4, HAYDEN POWERPLANT, HAYDEN, COLO.

AGENCY
AnA=
LY216
TEMPER= SaAIPLE
TIME ATURE (CONE
_OATE (DEG C) NUMHER
JEC » 1978
2240 1y4sS Bl 8002
MAR 4 1379
26,,.. 1345 16.0 avee
JUN
12,00 1245 13.0 4002
ocT
02,00 1500 13.0 aun2
PHNS=
PHOS- PHORIS .
PHINUIS e URTHD
01S- ots~
SOLVED  SaLvE)
(MazL (MG/7L
DATE aAS @) as P)
DEC ¢ 197A
22¢0e «01lv L
MAR 9 1979
20e0, +020 +00
JUN
12¢ee - -
ocT
02eve bdd hed
CHLQ-
RINE SULFATE
DIS=- N1S~
SNALVED SOLVEN
(4370 (»G/70
nare A3 CL)  a§ SO
DFEC. ¢ 1978
2240 33 230
MAR o 1973
26ese 'Y} 230
JUN
12... - hodd
ocT
Vene - -
"aNTA~
LEAN, dFSF e 4
NIS~ NIS=
SILVEND SO VEN
fUG7L {uG/L
NATE LERC) AS )
DFC « L4Y74
22eee o 2n
MAR b LY
2% - KD}
JuN
1ees dd -y
oer
12uae - -

SPE- NITRO=  PRHUS=
CIFlC CARRON GENw PHATE .
coNe DIOALVE ALKA=  HA{CaRre NOZen0 3 DL R
NUCT= N{S=- LISITY SONATE Care DIS=- N{S=-
aMCE PH SCLVED (MG/L (MA/L BOMATE SOLVEDL SULVED
(MICR)= (w70 as 8S (M6/L (570 (/70
) “m0)S) (UNITS) asS C02) [of Yook }} HC13) as Co03) &S 4} A5 Pye)
0 340 7.4 160 200 0 leé -
[} B99 7.6 .- 170 .- - 1.6 N7
Q 00 Teh 7.2 159 140 - .- -
0 700 7.7 - 240 - - - -
“A2N= MAGHE= SUf UM POTAS=-
HAD N NEQG . caLC T STtIv%e  SONJUYe Al Sy
NFSS WOMCAR e NS~ OIS~ NIS= SONP - OIS~
(6o AOMATF SULVYED SOQUVEU SOLVED T4 SOt ve)
as (G0 (5370 (I5/0 (/e wAaTlO SO IUw (M6/70
CACOY) Cacndy as CcA) AS 46) as MA) PERCE T as <)
360 200 L) 35 S0 l.l 23 65
380 210 92 36 S0 lo1 22 Se0
FlitNe S ICA. CHR)a
RINE, N1Se ARSEMIC BORONY  CADMIUM Mk, COPREL,y Tritue
0IS= SOLVED i1{Se DIS= (G~ DE ST US= i {S=
S VED (43 SOLVEN SOLVEDL SALVED SULYED SOLYFD SNLVED)
[CRVIR AS (us/7L (UL (UG [URYVIR (3, (Ju/L
AS F) 5102) a5 asy AS o) A4S Cu) AS (R} aAsS cu) AS FE)
1.0 16 1 ) 1 0 3 0
1.0 14 - 2300 - 0 P Y]
- - - 220 - - - in
- - - 199u - 0 - --
SELE- SOL LIPS,
. , SELE~ N4y - ©SUM UF SOt NS
TCAFL (ZTMCe MTU 4, SUS= SELE=- CONDTT= NiSw “F=CURY
NIs= nis- 1{Se oF INF) AR TUEHTSy SOLVE D1S=
SN YFD SO YN SULVED ToToaL TotabL )[{S= (Tnne SULVED
(inn than, (/Y [CIEV4 N Crtasy SOULVED OFk UG/
as vq) AS 2 AS 3F) AS S&) 4§ SE) (a7 ) AC~FT) AS H)
6 29 0 - - 573 78 oh
- 20 2 .- - S8l 79 -
- 10 3 0 3 -- - e

76



WATER~-QUALITY DATA FOR HS SEEP 1,

AGENCY
Atla=
LYZING
TEMPER= SanrPLE
TINE ATURE (CUNE
DATE (DEG C)  NurtdER
JAN ¢ 1979
12400 1015 8.0 da002
waR
2740 15290 6,0 8002
JUN
13,.. 1010 14,0 3092
ocT
03... 1445 1240 s0n2
OHNS=
PHUS~- PHORUS,
PrdwiiSe REA 1,1V AR -
NisS~ 015~ NESS
SOLVED  SNLVED (Gt V4N
(Mo/L (MG/0 AS
NATE AS M) 1S ») CaCul
JAN ¢ 1979
12000 R0 00 Te
MAK
2Taee 000 .02 an
JUN
!3.0' - - -
ocT
03,.0 - -- -
FLun=- S
SULFATE RIF .
N{S= NS~

DATE a

9aN s 19/
XZ.I.
MaAR

27004
JuN:

13400
ocY

V3ess

parve

JAN o 197
12440
har

leee
JoN

13¢00
et

Ndeee

SALVFY SALVED

(/0 (4G/L
S S0«) s F)
9
730 7
379 )
MALGA-

NESE e HIeKFL
I1S- S IS-
SOLVFY SOLYED
70 [IREY4 N
a5 "Yy) AS D)

Q
7 9
‘) -
an -

STREAM-
TLwe
In5TA -
TanFous
} (CF3)

0 E.US
0 E.l0
0 <.vl

0 Eevl

HARN=
eSS

A i ame
HOATE
[RSTAN

} CACOS)

0 900
0 330

ILICA
J1s=- as
SAOLVYED
(MA/L S
as {
s102) a

14

S
LINC N
DAREY
SOLVED s
(as/1 {
AS ZM) A

19

19

HAYDEN POWERPLANT, HAYDEN, COLO.

SPF - MITRO=- PHNS-
CIFIC CARRON GENy PHATE
CNM=- DIVKAIDE AL<A= B1CAR- NO2+N03 Urirle
NICT= DIS= LINTTY SOVATE DALY D[S~
ANCF PH SOLVEN (Ma/L (MG/7L SGLJED SOLYEN
{(1TCRO- (4G/L as as (MG/L (MG/L
“4H0S) (UNITS)  asS C22) cacold) HCO D) as M) AS PUs)
1800 8.1 - 140 Ll 1.6 «00
1040 8,0 - 150 - W91 .06
650 8,3 1.7 17v 210 - -
550 7.8 - {70 - - -
MAGNE - SON UM POTAS~- CHtu=
cALCTisa SiuUute  SUUIU4. A StJte AT
N15- I P 8- 1S~ S(i4Pw J1S- J15-
SnLVFD SNALVED  SuLVED TN SO_VED SO NET
(MG/L (au/L /L AaT10 SODIUM {674 (a7
AS C8) AS ‘AG) AS ~aA) MERCENT as <1} as CL)
170 16 160 2.6 32 4.6 139
150 25 45 9 17 2.0 a7
CHAN-
LI T 0FNYe  CADATUM “flide COPHER 1201, LEAD
NiS= Js=- is- BEET Dy 315 Nls-
ALVED SULVFDN SuULVEU SOLVED SOLVED SOLVFL SILvEL
UG/ G/ (us/0 (UG/L e/, (UG (Is/7L
S AS) AS ) as Cch) AS CR) a4s cu) AS FF) AS Ha)
1 1200 4 4] “ &0 5
- 1700 - 0 -- 19 -w
- 1200 - .- - 240 -
- 1100 - 10 - - -
SELE~ SOLIDS
FLe=- Ntide Sttw nF SAINSe  SOLINSe
TUMe SuUS= SFLE~- CHIST = Vi~ I1S- MERCURY
NIS- PE ED Nl 1y TIENTS . SHLVED SaLve N 21S=-
NLVFEDN Tutay ToTag 01S= (TNS {TONS SOLVED
Nz (O Y4N LG/ SOLVED L] oER [BRVIN
S SE) AS SE) asS SE) (MG/L) JAY) AC=FT) AS =G)
1 -- - 13190 19 1.48 o
4 - - 7354 PV 1,00 -
Q, - - - - - -
2 i} é - - - -

77



TINE
DATE

JAN
IZ...
MAR
27440
JUN
13400
ocy
03,40

1979
1029

1930
1119
1515

P

DATE

JAN ¢ 197

12¢0e
MAR

Z'Q..
JUN

13e0e
acY

03..‘

0ale

JRAN
le.‘.
MaR
27...
JUN
13ees
ocr
V3ese

9?7

0atE
Jan e 197
12¢es
Man

2leee
Jud

13e0s
ocr

H3ene

WATER-QUALITY DATA FOR HS -SEEP

AGENCY
AMA-
LYZUtus
TEMPER= SA-PLE
aTuRE (CONE
thEs €) NUSHER
6.0 8002
9.0 8002
1440 8002
12.0 AR002
PHOS~
PYNS= PUNRUS ¢
HORUS o ORTHUs
DIS~ oIS~
SOLVEYD  SOLVED
(4G/L (MG/L
as P) A P)
9
024 « 30
MRD oG4
CHLO=
RIVE SULFATE
DIS~- PIS~
SIVED SOLVED
CIG/7L {MG/L
AS CL) AS Sus)
9
45 250
2 250
o -
MANGA=
LEAD NESF o N
OIS~ NS
SALVED SOLVER
[T 4R (570
Ay PH) AS  N)
Q .
S 90
- Q)
- 1o

SPE=-
CIF1IC
STRE AM CON=
Fi.Dvy DUCT=-
INST A\t ANCF
Ta'IFEOUS  (VILk0=
) (CFS) MH0S) [
0 <e0l 900
¢ EelL 900
n X'ri 72%
[ <. Ul A00
HARN =
HARD - IFSSe CALCTuM
NFSS MUMC LR- 0Nis-
{116/, BINATE SULVED
as (371 (MG/L
cacol) CACO) AS CA)
4l 250 120
300 150 64
FLUO= STLICA.

LN, N1S=- ARSEATC
0IS- SNI_VED DIS=
SDLVFY (vG/L SULYEY
(MG/L aS (UG/7L
aS F) sto2y AS AS)

.8 16 1

1.0 11 e
SELE=~

ICHEL e ZINC N{uUYe
Dis~ BICES f1{S=
SO VFD SN VEN SULVED
(G20 (Gt [{YRYIR
AS ~1) a8 7:) AS SE)
“ <3 2

- 10 7

- - 10

- 0' -

78

CARROM
OIOAIDE aL~
VIS~ LMt
PH SOLvVEN (un
(M3/1 AS
{TS) a%5 Cu2) CAC
8,1 --
Be2 -
8,2 2.1
7.3 -
MAGNE =
S{UMe  SODTUM
N1S= NS=
SOLVEY  SOLVEDL
(1370 (1G/L
AS MG) AS NA)
26 .2
3l CE]
RORUMe  CADMTUM
13]S= Nls-
SOLVED SOLVED
(uG/L (Us/L
AS ) as Cin
1900 2
120u -
1300 -
110v -
SOLTOS.
SH4 OF
SFLE- CONST -
NitiMe TUENTS
TOTAL UIS=
Ui/t SOLVED
AS SE) (MG/L)
- 611
- 59]
3 -

2, HAYDEN POWERPLANT, HAYDEN, COLO.

MITRO= Pr)Se
GFNe PraAlr
8= ARICAR= HMN2en03 DA E TN
TY dnnaTE 01S=- Uine
/L (ML SHLVED SOLVER
.33 (MG/L, (M0
a3) HCN3) AS ) as Hus)
16u - [3-3 «0
150 - 2.7 el2
179 210 - hd
169 - - -
SOH UM pPOTAS-
A= STuve
SN ‘)Ii-
rLonm SoLven
Ralio SontuU~ (57
PERCENT AS <)
9 18 -
2.2 39 2.7
CHMO=
K UE Y CIVPED. TR
BYS-T DESTY NS~
SULVFL SOLVED SOLvEL
(BosL tas/L Gl
AS CR) As C')) as FE)
0 4 b4y
v - lu
- - U
1v - -
SOLIOSe  SOLINSs
"S- N{S= MERCLIRY
SULVER SHVEN 0[S-
tross [R LT SOLLvED
[ 3.4 PFR UG /L
Jay) AC-FT) AS )
- o”3 o0
02 el -

-

-



WATER-QUALITY DATA FOR HS SEEP 3, HAYDEN POWERPLANT, HAYDEN, COLO.

TEMPER=

TIME ATURFE

DATE

JAN o 1979
12400 l
MAR

(IEG C)

ien 6,0

28qae ne3o 4.0

JUN

13..¢ 10645 18.0

ocr

03,e0 1539 1240

PHS-

PHOS- SHHIUS .
PHORUS o DRTHD .

oLsS~- Ulo=

SOLVED  SOLvew

tNG/L (/0

DATE As 2) AS P)

Jan ¢ 1979
12440

MAR

2% es

JUN

13,..

acT

03400

DaTE

JanN
‘z‘ LX ]
MNaR
P4L-TY
JUN
13,0
acr
Vdees

NATE

JAN o
12eas
Man
2Bess
J 14
13,04
uct
FEIYIN

o 39 V0
012 08

- -

AGENCY
At A= STR
LYZ NG FL
SAAPLE InNS
(CONE Tay
NUUHER) (C

84020
80020

wog2n

34020

Wi

HAdN- NE
MESS Ay
(M7 RON
AS (m
Calody ca

00

290

FLUO= STLICHy
SULFATE ABE . ]

D15~

NiS= S VF)

SOLVED SOLVED (a6 /1.
(wG/L (4G/L as
AS 50a) AS F) Sin2)

1979
130

150

-

MANGAe

lﬂ 15

b 11

NESE . MICKFLe Z1.4Ce
){S= RE XS N{S-
SILVED SOLVEND S.HVED
UG/L (hase (in s

AS My) LS

1979
9

20

L1}

E1%} A5 M)

SPF= MITRO= Pr0S-
CIFIC CARANON GFMy PrHATE
Far- COM- D10X1DE ALXA= BICAR~ NA2+MN03 ARTHY,
Day CT- OIS= LIntty AONATE o1S~ JIS=
Ta = aurs Pr SOLVED M/ (MG/L SOLVED SOLVEAN
FOUS  (ATCRN= [E0Y4N AS as (MG/L (4570
FS) Mu0S) (UNITS)  as Coe) cacnl) HCN3) AS M) AS PUG)
<l vl 202 7.3 - 160 - Y U0
E.dl 750 7.6 - 160 - « 76 )
<01 590 Tal Te7 200 260 - -
<ol 720 Te7 - 210 - - -
RN)= MAGNE - SO TV POTAS~ CrHLU=
5% CALCTUM SIuUMe  SOUIUM. AQ=- STume 2 [uee
Chrn= N1S= Ny S- 13- (9P = 1S- DT
ATE SNHLVEN SoLveD  SULVED Trow SOLVED sCLve™
G/L (MG/L tvo/L (MG/L QATIN 300 UM [RLYAN [CCVAR
€Nl AS CA) AS MG) AS ~ta) WERCEMT AS K) AS CL)
144 68 31 3 1.3 28 3.5 v
130 66 31 51 1.3 28 3,1 3>
- - - - - - - -
CIRN-
ARSENTC BOnO*te  CADMIUM MTipa, CARBER IRON, LE&D.
nis- HS- N1S- DIS~ N1s- “[Se NiS-
SOLVYED SILVED SOLVED SOLVED SULVED SOLVE) SOLVE:
(e /eL /L (us/L (S5 [OYAR [ORYLR (WG/L
AS AS) AS A) AS CD) AS C=) As Cn AS FF) a5 Pn)
1 2300 3 0 2 N S
- 2601 - 0 - 390 -
- 3n¢ - - - 40 -
/
-~ 2500 - 10 - - -
SELF =~ SOLTOS. .
SFLE~ iU, SU+ OF SOLIUSs  SuL IDS.

LI, SIS SELE= CONST~ D5« NLSe “FACLRY
nic= OF HIEND HIEN TUE TS SOLVED SOLVEN REIET
SALVER ToT A TOTAL ots~- tro s (TaNS SO_YEN
(/0 (Jis/l (G0 soLven FEN eER tun/L
1§ 3E) &9 SE) AS SE) (MG/L) vaY) AC~FT) AS =13)

3 - - 511 - o711 oM
[ - - 454 o1l T -
1 - - - - -~ -
1 [} 1 - - - -

79



WATER-QUALITY DATA FOR HS SEEP 4, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE= NITRO=- PHOS~
AGENCY CIFIC CARHON GF N PHATE,
AvAe STRF AMe CANe DIUXINF Al xA= HICan~ NN2e4i)3 O I
LYZING FlLOA NYCT= ulS~ LINTTY HONATE I1S=- DLS=-
TEMIER> SAWPLE THS T - ANCE PH SOLVED (Ma/L (HG/L SOLVED SULvEn
TIME aTURE (CUNE TANELUS  (MICRD= {G/L [ as (MG/L (M0O/0
DATE (NEG C)  NUMHER) (CF3) MHOS) {UNITS) as Cu?d) CACUd) HCN3) as N) as Pue)
JAN » 1979
12,00 1065 7.0 40020 EelD 8s0 T.7 -- 180 - 2.1 «03
MAR
Weee 0843 3.0 899020 E«Vl 770 Te3 - 1560 - 1.5 -
JUN
13,00 - 1032 17.9 40020 < 01} 12% 7.8 5.8 19y 230 - -
ocr
03,00 1525 1240 Buo20 Eaul Ag0 7.8 - 220 - - .
PHAS~
PHOS= PHHUS HARD= MAGMNE - SQNTUM POTAS=- CHLu=
PHOMrUS o ORT=0. HaRD e MESS e calLCIuM STUuMe  SOUTUM. AD= STuM,. HIOE «
DIs- uis- MESS NN ICAR- NIS=- uls- UlS- SO0cP- JIS= nis=
SOLVED SOLvED (G AONATE SOLVED SOLVED SOLYEN TION SALVED SULVYEN
(MG/L (570 S (1670 (MG/L (ra/l (6/0 RATIO SODTUM (MG/L (MGsL
DATE AS M) AS #) CacCoidy CAC N as Ca) AS MG) asS na) PERCENT a3 <) as Ci
JAN v 1979
12,00 LD V] 290 1la 65 31 87 1.7 33 2.0 EL
var
28,04 «030 .- 290 130 67 3 61 1.6 31 2.0 3o
JUN
13e0e .- - - - .- - o - - - .o
acT
03,00 . ve - - .- - - P - . e,
FLUO= SILTCA CHRN-
SULFATE 3 D1 X D15 ASSFMIC A090Ne  CADMTUM 4l CIPPEA,y tantie LEAD,
DIS~ NS SPMLYED NTS= NiS= UIS=- 12 &1 i1[S= NS~ NIS=
SOLVEY SoLveED (An /L SOLVED SULVED SOLVED SHLVED SOLVFO SNOLVFN SOLVE"
(~te/L (MG/L as (570 (a/L (ue/L s/ (UG/L (/e tyGrL
NATE A4S $04) AS F) sin2) AS AS) as ) AS CD) AS Crt) AS CU) AS FF) &S P4}
JEN v 1979
1260 v ) 17 1 2600 2 [} 2 160 2
MaRr
28eee ian .S 12 -~ 2000 - 0 - 19 -
JUN
5 P .o - - - 260 - - - 100 -
ocT
03e0e i .- - - 2500 - 10 - - -
SELE~ SOLINS,
MANGA- SFLF = NTU, Sus OF SOLINSYy SO INS
MESE . NICKFL ZI1NEC NTVe SUN= SELE= CONST[= 1S« N1S= MERCIHY
NiS= N1Se V{S- nis- DENIFN NTiM, TUER TS, SOLVED SAILVFH nrs-
SOLVED SOLVED SV VE) SOLVEN TotAL TOTAL UIS= (TOns (TONS SOLVEY
(/L (GsL (UR/L ez (UG/L, (Us/L SOLVED PER oFR (UsrsL
PATE aS 4v) As NI AS 24 A§ &F) AS Sk) as 3k) (MG/L) DaY) AC-FT) AS hO)
JAN o 1979
12e0. »0 4 S Q .- -- 541 .15 74 v
Mo
2Meee 10 .- 2N 7 - - 495 «01 Y -
JUN
1iese 9y - - 4 aw ,. .- - -- -
ocT
[UR PP - L 14 “ 1 k) - - -- .o

80



TIME
DATE
MAR 4 10793
27e0e 1540
JUN
13,40 12y
0cT
03e,0 1509
PHOS=
PrAJRUS,
ORTHO .
OIS-
SOLVED
(vG/L
CATE AS P)
MAR 4 1979
27". .03
JUN
idese .-
aCcT
O:uan - -
SILICA,
VIS~
SULVED
(4G/L
as
DATE S102)
“AR 4 1973
2740 11
Jun
13... .-
ocT
03,00 -

TEMPER=~

ATURE

(DEG C)
10.0
15.0

11.0

AR -
MESS
(MG/L
AS
caACOd)

199

HORO e
N{3=
SOLVED
[V
as 1)

1200

ildv

7o

WATER-QUALITY DATA FOR HS SEEP 5, HAYDEN POWERPLANT, HAYDEN, COLO.

AGENCY
ANA~
LYZ I
SAMPLE
(COuE
NUMHFR)

LD
80020

RONEY

“ AR
NESSe
NAINCAR=
BONATE
{(G/L
CACOd)

35

CHRO=-
Ml
015=
SOLVE)
tuGsL
A4S CR)

STRFAM=
FiLiw,
[NSTAN=
Ta~FOns
(CFS)

caLCiuM
IS~
SULVYED
(MG /L
aS ca)

45

12NN,
H[S=
SOLVED
(UG/L
AS FF)

10

-

SPE-
CrrFtic
CNAN-
MICT=
AMCE
(ECO0-
MHNS)

440

460

MAGYE
STiM,
nte-

SOLVED

(MG/L

AS MG)

20

TANGA -
NFSE
nis=-
SOLVED
(G/L
AS W)

Pr

(UNLTS)

-

SO (U
nis-
SOL/FD
(MG/L
aS Ma)

25

Z2101C
C]S=-
SCLVEAN
(JG/Y
AS 2t

19

81

CARRON
DIVKINE
DIS=-
SOLvEY
(G/L
AS C02)

SonTum
At)=
SINP -
TIGN
PATIC

8

SELE~
NlUMe
DIS=
soLvey
(UG/L
AS SE)

ALKA=
LINvtTyY
(ML
AS
cacod)

169

100

120

SO0TU
PERCEWT

22

SELE=~
NIUM,
SuUS=-
SENNED
TOTAL
(uG/L
LS SE)

-

H[Car=
HiIaTE
(Ma/Zy
as
HCUJ)

190

PUTAS=
STuM,
DIS-

S vED

[Q V2N
a3 «)

2.0

SFLE=
UM,
TOTaAL
i/,
4% SE)

NITRN=
FNe
NO2en03
nis=-
SOLVFD
(MG
AS N)

CHLD=-
KINE o
Ors~
SOILVFD
(M52,
as CL)

9.0

-

SULIDSYy
Slm OF
CONSTY=
TUFMTS e
DS~
SOILVED
(4G/1.)

2n1

PHNS =

PHATE
Ok Ty

NIS=

SOLVEY
(MG
AS RO%)

.09

SULFATE
DIS~-
SOLVFY
(Mu/7L
AS Su4)

43

SOLINS
DIS=-
SGLvkD
(TONS
PER
DAY)

vl

PN =
PrURUS .
DI
SOLVED
(.'-H-/L
S M

«030

-

FLUD=-
CIuEe
UIS-
SOLVFY
(Me/1
As /)

9

SOLINSe
NIS-
SULYE
(s
P
AC=FT)

.35



TIME
NATE
MAR 4, 1979
2Bens 0900
JUN

13... 112y
ocrT

03ene 1600
PrHOS-
AHORUS
ORTHMO
OIS~
SOLVED
(MG/L
DATE as »)
“AR o 1979
2Bese 05
JUN
l3o-o -
ocT
03... -
STILICA.
01S~
SOLVED
(MG
AS

DATE s10e)

MAR o 1979

28,0 12
Jun

13,¢e -
aCT

030.. -

TE APFR-

ATURE

(DEG C)
7.0

IS0

12.0

HARN
NESS
MG/7L
AS
cacod)

60v

L L)

-

BORD ie
N{S=
SOLVED
(670
AS 3)

l1a00
1509

1840

WATER-QUALITY -DATA :FOR -HS SEEP 6, HAYDEN POWESRPLANT, HAYDEN, COLO.

AGENCY
ANA=
LY21h6
SAAPLE
(COnE
NUMRER}

A0020
RA0020

30029

Haln=

| NESSs

NONCAR=

HONATE
(MG/L
Cacod)

+70

L2 d

CHRAN=
MY
NiSe
SALVED
(GzL
AS CR)

10

0

STRFAM=
Fl.Owe
INSTAN-
TarF0ys
(CFS)

Fell

E.l0
E.01

caLctuM
NIis=
SOLVEL
(/|
AS €a)

130

TRON.
NIS=
Sln Vgl_’
(US/70
AS FE)

10
70

SPfe
LIFIC
Chv=
ONCT-
asCF
(11CR0-
MHNS)

1700

1650

2699

4AGNE-
STl
Nis=
SALVED
(MG /e
AS MG)

1]

MANGA=
MESF
215~
SOLVYEN
(G /L
ag my)

10
70

-

PH

(UNITS)

SN LM,

215~

SOLVED

82

(/70
AS NA)
170

ZTNCy
VIS-
SOLVED
(U /70
AS 72w

20

120

CARRO
QIOXIDL
N1S=
SULVED
(MG
AS COQ)

SODIu
AD=
SiIRP=
TTIN
RATIO

3.0
-

-

SELE=
MTUM
D[S=
SOLVEL
(UG/L
AS SE)

ALKA=
LINTTY
(MG/L
AS
cacod)
130
160

160

SUNTUM
PERCENT
38

SELE=
MEtiMy

Stig=

PENDED

™MTAL
(uasL
84S SE)

HICAR-
BUVATE
(/4
A3
HCOJ3)

190

PNTAS=
STuMy
UiS=-

SOLVED

(MG/L

as «)

SELZe
MIUMe
TOfAaL
(Utst,
asS 3fF)

NTTRO-
GENe
NO2+NN 3
NIS=
SOLVFH
(MG
AS N)

-

1.5

CHLO-
RINE s
UisS-
SOLVFY)
(/1
as CL)

120

SOL DSy
St OF
consT 1=~
TUENTR,
D1S~
SGLVFD
(MG/L)

12n0

PHOG =
PHATE o
ORTHYY
O1S=-
SOLVED
(MG
AS PO4)

%)

-

SULFATE
DIS-
SOLVED
( 0.‘.!5/'_

AS $0%)

670

SOLICS.
18-
SCLVEV
(rars
PEQ
NayY)

36
-

PHI)S=
PHORUS e
DiS=
SULYED
(/L
asS P)

+ 06V

FLLO=
FTOF .
uls=-
SOLVEY
{0/
AS F)

1,9

SaoLiNSe
N]S=-
SULVYE
(ToNs
PER
AC=FT)

1e71



WATER~QUALITY DATA FOR HS SEEP 7,

HAYDEN POWERPLANT, HAYDEN, COLO.

SPE~ NITRO= PHNS=
AGENCY CIFIC CARBON GENy PHATE PriS-
ANA~ STRF AM~ CNAN= 01ox1IDE ALRA= nICand= NUP eNO 3 QRT=)e  PeninySy
LYZING FLOW, MICT= NisS= LINtTY HMOMATF NS N]S= 15=
TEAPER=- SAMPLE INSTAM- ANCFE EL SOLVED (1G/L (/7L SOLVFD SOLVEN SGLYED
TIME ATURE (CONE rare 0US CAICRN- (MG/L as LY (mG/1 (MG /L [RITVIR
DATE (DEG C) NUMHER) (CFS) H08) (UNITS) AS Cud) Cacod HCO0 3) AS N) AS PU&) as ¥
MAR » 1979
28,.¢4 1930 7.0 RQa2y Ee0l 1209 B.0 - 130 - le7 el 024
JUN
13600 1lvo 16.0 RO02¢ <.01 750 8,0 3.9 180 220 - - -
pid)
03eae 1558 t2.0 80023 <.01 a00 7.8 - 97 - - - -
PHUS=
PHORUS » HARD= MAGNE = SONTM POTAS~ CHLN- FLUD=
ORIRO. HARD= RESSe CALCIUM StumM,  SOULUM, AD~ Slume HINE» SULFATE REDE
NLS= HESS. SHINCAR - Nl3= VS=- Nis- SORP= 0f{S= LT DiS~- Ul S
SILVED (MG/1, HONATE SNLVED SOLVEN  SOLVEY TIun SULVFU SALVED SOLVEwD SLLVEIY
(MG/L AS (MG/L MG/ (4G /1 {AG/L RATIN SOD U~ (1674 (2257, (MG/L [SaREV 4N
DATE AS P) cacold) cacndy AS CA) AS vG) AS Na) PERCENT AS K) AS CL) AS SO&) 25 F)
MAR 5 1979
28,40 Ty 510 330 120 52 &8 1.3 a2 3.9 75 4lu l.9
JUN
lsnnn hadd st -- - - e - halad - - - -
aT
03. Py - bl - - -~ - - - - - - - -
SOL DS
SILICA, Crrn- MANGA= SELF= SuM OF SHLTDSe SOLILS,
DIS~ HORO e MIUMe IRON . NESF o ZIHCy NFOR T SELE= CONST = NS~ DlS=
SCLVED Uls~ UlS- OIS~ 016 71S- vls=- raftirte TUEM TS KOI_VED Sulven
MG/ SOLVED SOLVER SOLVED SOLVED SHLVED SuULVED forau DA ST (TaNS (TG-S
AS tuer/u (VISP tUG/70 tHiG/L fue/L (Uo/sL (/e SOLYED RER SER
DATE s{o2) as o) A3 CR) AS FE) AS MN) as IN) AS SE) AS SE) (MG/L) DAY) AC=F 1)
MAR » 1979
28,40 le 2000 0 10 10 20 1 - 831 «02 111
JUN
13. ve hatd 25') hd 70 20 - 2 - -- - -
acT
03,00 - 1609 0 - - 70 - “ - - -

83



‘WATER-QUALITY DATA FOR HS SEEP 8, HAYDEN POWERPLANT, HAYDEN, COLO.

SPE= NITRN=  PHNS=
AGENCY CteFIC CARS3ON GENs PHATE » PRS-
ANA=- STRE AM= CON- vlox e ALKA= HICARS NO2eNO 3 OPTHI  PHOZIS
LYZ1nG FlLNwe DUCT= NIs=- LINETY KNMNATE NIS- DIS= NIS=
TEMRER= SAMPLE [NST A= ANCE PH SOLVED (MG/L Cass SOI_VFI) SOLVED SOLVEY
TIME ATURE (COUE TANFOUS  (M{CRO- (MG/L AS as (MG/L (MG/L (MG
DATE (DEG C) NUMRER) (CFS) “H0S) (UNITS) as €02l cacod HCO3) AS N} AS PQ4) AS P
MAR « 1979
28440 945 3.0 8n029 E.0L 1000 A,1 - 190 - «23 12 <030
JUN
13,40 1340 20,9 A00290 <0l aio 3.3 2.2 220 279 - .- -
PHOS -
PHORUS HaARN- MAGNE = SODIUM POTAS= CHIN=
0QATHO. HANDe NESS e CaLClIu+4 Slilve  SONIUMe AD= SIuMe RIDE, SULFATF
OIS~ NESS AONCAR - DIS= NiS= NyS=- SURP= DIS= 0IS= DIS=
SOLVED (/L HONATE SO Ve SOLVED  SOLVED TIlun SULVED SQLVFD SULVED
(MG AS (MG /L (G (MG /L RV RATIO sunTL+ MG/ (AG/L L/
DATE AS P) CACOd) caca3) AS Ca) as “G) AS Na) PERCENT AS K) AS CL)} AS SUs)
MaAR o+ 1979
28,400 08 “79 280 130 36 57 1al 21 3.8 39 320
JUN
1340 - - - - - - - - - - -
SOLIDS
FLUO=- SILICA, CHRN= MANGA= SELE= SUM OF SOLTISe  SOLINS,
AIDE N15=- SORON Mty TR0 NESE ZINCy NT!IMe CONSP[= D &1 Dl>=
NS~ SOLVED DIS- nis- NiS= N[S- DIS- DIS=- TUENTS SULVYED SuL/En
SOLVFD (MG/L SOLVED soLven SOLVEN SOLVED SOLVED SOLVED 0IS~ LTONS (1118
{3y AS (JosL (U270 LG/, (uosi (UG/L (UG/L SOLVED veER PR~
DATE aS F) Sine) as 3) a5 Ck) AS FE) a5 MN) AS W) AS St) (MG/L) DAY) AC=FT)
wAR o 1979
28,40 5 11 2290 10 »0 30 1v 6 715 .+ 02 97
Jun
13,40 - - 310 - 49 40 - 1 - - -

84



OATE

JAN
1laee
MaR

-3 29
JUN
13'.‘
ocT
0244

0ATE

JAN
11,00
MAR
27,40
JUN
13...
oCcT
[ -

DATE

JAN
laee
MAK
2T4es
JUN
13...
ocT
02400

DATE

JAN
1leee
MAR
27,00
JUN
13,46
aCT
U2,

TIME

1379

XS]
1430
0920

1530

PHOS=
PHATF
QRTHO .
D[S=-
SOLVFL

(MG/),
AS PU9)

1979

74

«03

POTAS~-
STumMe
NIsS~-

SOLVED

(MG/ L

a8 K)

1979

J.o0

LEAU
DIS-
SOLVEDN
(uG7L
AS BPr)

1979

WATER-QUALITY OATA FOR GRAVEL

TEMPEWR=
ATURE
(DEG C)

11.0
1640

l"u

Pri)S=
PHIRUS »
0[<S=
SOLVED
(M6/L
as P)

-

CH_O=
RINE.
a1s-
SOLVED
(M /0
AS CL)

17

-

MANG A=
MESE
N1S=
SOLYED
(wi/Zh
AS 1)

1840

AGENCY
A=
LYZL 4G
SAMPLE
(CUNE
SIUMEER)

89020
80020
89020

HYH20

PHIS -

PHARS
UrTHO,
OlsS-

SOLVED

(“a/7L

AS »)

26
<01

SULFATE
O13=
SOLVEN
(4671
aS So4)

“6

NICKEL Y
83 &1
SHNVED
[{VE2N
AS NI

STHE Ari=
FLOw,
[MSTane
TAIEQUS
(CFSI

£ euS

EeuS

HARD -
NESS
(MG/1L
as
cacCn3)

169
190

FLUO=
RIDE
015~
SOLYED
(1670
AS F)

5

8

21IMC
DTS-
SOLVED
(U670
AS InN)

SPE~
ClFIC
CONe
NUCT-
ANCE
(MICRO=-
MH0S)

436
«40

400

4«36

HARN -
MESS
NONCAR=
RONATE
(MG/L
cacod)

13

37

-

SILICA,
N1sS=-
SOLVED
MG/
AS
5102)

15
6.3

SFLF=
NTUMe
NIS=
SOLVED
(670
AS SE)

85

PIT SEEP, HAYDEN POWERPLANT, HAYDEN, COLO.

PH

(UnlTS)

CaLCTIum
ALSe
SOLVED
(Moe/L
aS
<aL03)

44

ARSENIC
iV [S=
SOLVED
s/
AS AS)

SELE=-
“MIuUMe
SUS=
PEWNED
ToraL
e/t
AS SE)

-
-

CARAON
DIUXIDE
UIS-
SULVED
{MG/L
AS C02)

-

CALCIU+
DIS=
SULVED
(6L
as Ca)

a4

BURON
UlS~
SULVEQ
(VG/L
AS 4d)
1700
1100
120y

960

SELE=-
NIUM,
TOraL
{vorsL
AS SE)

ALKA=
LINTTY
(4670
as
CACa3)

150
150
150

100

MAGNE -
STuUrie
TS~

SOLVED

(MG/L

A5 “u)

13

15

captu1
N1S=
SOLVYED
[LIEVIN
4S5 CO})

SOLINSe
SuUM OF
CIONST] =~
TUE.11S
NiS=
SUt VER
(MG/L)

248

262

HICAR-
“OMNATE
(ML
as
HCO3)

180

SOuTi,
nIs=

SOLVED
NCLVE
AS MA)

22
22

CHR( -
Mty
NES=
SOLHFED
{UG/sL
AS CR)

iv

SOLINSe
D{S=
SULVFY
(TONS
PFR
AC=FT)

o34

36

NITRO=
GF My
AMADN]
I)tgu
SOLVED
(1670
aAS NI

06

SONTUM
Yeld
SORP-
TtON
“atlo

3
o7

CAPPFRY
NIS=
SOLVEDN
us/L
as Cu)

AMITRO-
GENe
AMAONTA
NIS=-
SHVED
(4370
AS NHe)

.08

AR, st

NITHN-
GEN
Ni)gen 4
Nlo=
SULVED
MG/
AS NI

SOLTu
PEwCLE T

Teirie
DIS=
SULYF
(un/L
As Fr)

Y
130

clo

MERCUNY
o=
SoLve
(VIR V4R
AS M3y

o1



DATE

JAN o
1less
MAR
27000
JUN
1340
ocT
1 -

NATE

JAN »
1lees
MAR
27e0s
JiIN
13..'
ocT
[+ -

0AaTE

JAN
1levs
MaAR
2704
JUN
13'-'
ocT
02¢0s

DATE

JAN o
1less
MAR
2,..'
JUN
13...
OeT
Jlaue

WATER-QUALITY DATA FOR DISCHARGE WEIR, HAYDEN

TIME

1979

1400
15009
0930

1690

250S=
RHATE s
ORTHI,

NisS~
SNHLVED
(vG/7L
AS PNG)

1879

POTAS-
STUN,y
NIS~-

SOLVED

(G0

43 X)

1979

it
1.“

IRINe
NiS-
SIHLVED
(UG/L
AS FE)

1919

15049
0

3lu

TEMPER=
ATURE
{DEG C)

13,0

14.0

RHOS=
PHORNIS
0IS=-
SOLVED
(MG/L
AS P)

LUV
«030

CHILO=
IO e
OIS~
SALVED
(MG/L
as CL)

59

16

LEADY
nisS-
SOLVER
(IG/7L
AS PR)

AGENCY
ANA~
LYZING
Sa“P_F
(CONFE
NUMRER)
30020
80020
80020

80029

PHNS =

BT RIS

QrTHN.
D{S=-

SOLVED

(MG/1,

AS P)

SULFATE
nis-
SOLVEDN
{0 /i

AS S04)

660

58

MANMGA=
MESE »
NS
SOILLVED
(U /.
AS MN)

300

0

(<17

STRF AMa
Fi_Owe
INSTAN-
TANENOUS
(CFSY

26

HARN=
(WSS
(MG/L
AS
CAaC03)

510

160

FLUN=
HINE
NS~
SOLVED
(1570
AS F)

3.3

.7

NICKEL,
D1S=
SOLVED
(MG /1
A5 NI

21
0

Spe-
CIFIC
CON=-
DUCT=
ANCE
(MICRN=
MH)S)

1500
375
390

349

HARD=
NESS s
NONCAR=
BOMATE
(-16G/L
CACO3)

549

40

SILICa,
NiS=-
SOILVED
4671
as
S122)

24

7INC.
DS~
SOHLYED
(Us/L
AS Zw)

ae
1]

0

86

Pr

(UNITS)

CaLCIuUm
D[S~
SOL.VEU
{wG/L
AS Ca)

160

38

ARSEv1C
VIS=-
SOLVED
ys/0
AS a%)

SELE=~
NI{UMe
DIS=-
SOiLveEDR
(UG
AS SE)

21
10

la

CARBON
DINXIVE
0iS~
SOLVED
(MG/L
AS €0d)

MAGNE =
STty
D3

SCLVED
(“G/L

aS 413)

48

17

HYw e
N[S=-
SOLVED
fuGcsL
AS B)

2700

320

1600

11v0

SELE=-
NTUt,
TaTAL
(JG/L
AS SE)

POWERPLANT, HAYDEN,

ALKA=
LINITY
(G711
AS
CaLold)

58
120
120

140

SONIuUMy
RYe-LJ

SOLVED
("3\5/L
aAS A

94

23

CADMILM
N[S=
SILVED
(Ua/iL
AS CD)

SOLIOS
SUM OF
COnNSTl=
THeNTS)

SIS-
SULVED
(ou/)

1120
231

‘COLO.

RICAR=-
BONATE
(MG/L
AS
HCD3)

SONEHIM
AD=

SHRF =
T1O

~alln

CHNO =
MTiIM,
JIS-
SOLVEN
(G/1,
AS Cr)

29

SOLT1DSe
DIS=
SOLVFUL
{TUNS
2ER
AC=FT)

le32

NITRQ-
GENy
NQ2+ VU3
OIS~
SOLVE:D
(wG/0
AS u)

1.3

o 7o

SOHNT UM
PERCENT

2o

2

CHPP=.
NTS=-
SOt vE
{U/0
AS Cu)y

MEQCURY
OI8=-
SaLvE "
[N
aAS =~ty)



WATER-QUALITY DATA FOR SAGE CREEX ABOVE HAYDEN POWERPLANT, HAYDEN, COLO.

SPEw NITRO= PHOS=
AGENCY ciec CARHON ) GF My, PHATE s PHIIS=
AMA= STOE AM= CNNe D10X{DE ALKA= HICA~~ N2 eNO] QRT~Ne  PHIWIS,
LYZING FLOW, [A11Toh 2 015~ LINETY wONaTE N [S- H{5= NS
TEMPER=  SamplF 1HST AN angs e SOLVEG [EISVAN (Mis/ SQLVFY) SOLVED SILAIED
TIME A THIWE (CONE TANFOHS  (MICHRN= (MG/L AS as (/1 (/70 (Mis /1
NATE (NEG C)  NUMAE~) (CFS) MHNS) (UNTTS) AS coé) cacndy HCO3) AS M) aS P0s) a5 Py
MAR 4 1979
5;... 1510 7.5 80020 E3.0 4000 8,1 - 240 - 20 5-1.] 210
J
1300e 1949 1.0 RNOZD EoT% 2600 4.2 9,1 420 S10 - -- --
PHOS=
PHNORUS 5 HARN= MAGHE - SO0 [um POTAS= CHLN= FLiiO=
3RTHO, HAR)- MNESSe caLcruv STtM,  SOD[INt, AD= SIUMs HINE SULFaTe PINE,
015=- NESS NONC AR = NIS=- N1S=- NiS= SOnP= UiSe N1S= NDls= ViSe
SQLVED (Vo1 HONATE SILVF? SALVED  SGLVED Ttown SULVED SOLVFD SOLVED S NFD
(1670 as (M3/L (4670 (570 (371 RaT(O COLY VR (mG/L (G /1, (MG /L (MG
DATE aS P} €ACI3) CaC0d) as ca) AS 43) a5 “a) PERCENT AS K) AS CL) aS S0«) as F)
waRr y 1ST79
274ue 19 1Su0 1300 160 270 Sal 6,0 b4 7.9 59 2310 o3
JUN
13... - -~ -- -- - - - - - - -- -
SOLINSe
SILICay CHRN= MANGA- SFIE= SUM 0OF SOLTASy  SOLINSe
DIS~ RORONVe Ml TN NFSE e NICKELy ZINCo tiltMe COMNSTI=- S= LIS~
SOoLVED DAR T DI5~ H{S= 1S~ 1)71S= VIS~ DIS= TUENMTS SOLVFD SOLVEN
(MG/L SGLVED SULVYED SOLVED SOILVED SCLVED SULVEDN SOLVED VTS (RGN (TS
AS (Us/L (/L (IG/L (G /L [DEYAR (UG/L (UG/L SUL VEY PFR PE
DATE Stae) as R®) AS €) AS Fe) AS uN) LS NI) AS IN) aS SE) (m3/70) DaY) AC=F 1)
MAR o 1979
27 as 7.5 130 1 40 70 0 30 120 3580 “n,3 4en?
JUN
13,40 - 300 -- 2o 1400 0 - 2 - - -

87



WATER-QUALITY DATA FOR SAGE CREEK AT U.S.

SPE~
AGENCY CIFIC
ANA=~ STHE AM= Cv-
LY?Z1 6 FLOwe MirTe
TEMPER= SAMPLE 1.STAN- ANCE PH
TIME ATURE (Cone TANFOUS  (MTICQN-
DATE (DEG C)  "UMBER) (CFS) MHOS) (UNITS)
MAR 4 1979
28case ueeon 1.0 anaen E3,0 3300 7.9
JUN
13¢0e 1300 22,9 30020 AN 1320 H,0
oCcT
03.a4 16039 17.0 80020 EeS0 450 4.5
PHQS~
PHOKUS » HaR0- MaGNE -
0QTHO, HaRh e MESS CaLCIU™ STie SOOI
0fS~ NESS "IOMCAR- 0iS= niS= (AR
SOLVED (A6 /L BOMATE SOLVED SALVEDN  SOLVEN
(4G/L as (MG/L (571 (MG /1, (16/1
DATE as ») [oF- Yook ] CACd) as ca) AS M6) A4S NA)
MAR ¢ 1979
2Bees 12 1200 6y 1640 290 “lv
JUN
13000 - - - - .- --
oct
03cee - - - - -— -
SILICA, CHNRO=- MANGA=
orS~ ROROY e MIUM, TROMH . NFSE o *ITCKE
SOLVED N[S=- [ARS-T N11S=- NtS= N1S=-
(MO SULVED SOLVED SOLVED SOLVFD SoLv
AS (U670 (UL V4N (VG/L s/ [RIY e
DATE Stoé) AS o) as Cr) AS FE) AS WN) a3 v
MAR o 1979
2Reee 8.9 260 10 40 60
JUN
13,40 - o970 - 100 210
ocr .
03,40 - 130 0 - -

88

HIGHWAY 40, HAYDEN, COLO.
NITR = PHNS=
Cannnug (GENe PHATE s P116S -
DIOXIVE AL<a- vIC2R- NY2eNN 3 ORTrHOe ¥ 1UviSy
DIo= Lliagry eONATE NS D1S- N[S=
SOLVEL (ML (Mu/L SALVFED S VED SULVED
(M5/70 as As (MG/L, (MG/L [RYVAN
A4S C22) CACNI) HCOJ) AS M) AS P04) AS P)
- 2lo - 18 «37 slay
bed 220 270 - - -
- ]50 - -— - -
SODIUM POTas=- ChLO=- FLi'Q=
Aly= 31uUMe RINE . SULFATE RIOF o
Sokp- 01S=- DAGE N]S= NiS=
TIOM SJLVED SHLVED SOLVEY SCLVFED
RaTloO SON Y (G [RRIV4AN (#GrL (670
PERCENT as x) AS CiL}  AS 304) AS F)
Sel 43 0,6 67 1800 Y
SHLINS.
SELE= Siim OF SNAL TS, SCLIuSe.
Le ZINCs N sy COHmMST= D{S- visS=~
OI5- 015=- TUENTS e SOLVED SoLveEN
[3] SOLVED SALVED OlsS= (RN (TH4S
L (Vs/L tunse SGLVED PER PER
n AS IN) AS SE) (M3/70) JAY) AC=FT)
[¢] 20 110 2420 22,8 ER-1Y
- - 4 - - -
-- 70 - 90 - ol2



WATER-QUALITY DATA FOR YAMPA RIVER NEAR HAYDEN, COLO.

SPE= NITRO= PHNS~
AGENCY CIF1C GEN PHATE Pri)S=
Atid = STRFAM- CoN- ALKA= ]1CAR- N02euN3 ARTHYs  PHG-USe
LYZING FLOws NUCT= LInrry RUNATE 0IS= OLS=- 0Is-
TEMPER=  SamPi_k INST Giym ANCE PH (670 (MG/L SOLvYEQ SOLVED SULVE
TIME ATHNRE (CONE TANFOUS (MICRO= as 1S (MG/L (MG/L (571,
DATE (NEG C)  “UnER) (CF3) 4H0S) (UNITS) CaCu3) HCN3) AS W) AS ©0e) as »)
JAN
12400 1230 1.0 a0020 172 310 Tet 100 - - 24 «09 V70
MAR .
28400 0310 2.5 39020 540 370 Te8 100 -— 27 .12 eU 3
JUN
13,.0 131y 195.0 34020 7760 39 7.3 17 2t = - and
ocT
03,. 1625 19.0 R0N29 e 389 8.5 129 - - - -
PHOS=
PHNARYIS ¢ HARN- MAGSIF = SOOTuUM PATAS- C=L0=
ORTHA, HaR)) = uFeS, CaLctum STy SONTUM, AN- S{trte RINE s
nIs= NESS NONCAR= O[5 JIs- Ns= SQuP= N1S- pIS-
SOLVED (MG/L 80" iaTE SALYEN SOLVEY  SOLVED [ LK SaLvE) SCLvAU
(4670 aAS (G711 (MGsL (43701 (R4S RATIV SHU UM (M5, (1G7L
DATE S °) cacod) cacn3) &S ra) AS 4G) AS wA) #ERCENT A§ ) as CL)
JAN o 1979
12e00 o3 tzy 19 31 19 21 8 217 2.1 Qel
MAKR
C8ess e 150 S1 kL] 13 22 8 24 245 2%
JUnN
13¢ee -- - - - - - - - - -
oct
Mees - - - - - - - .- - -
FLUO= SILTCAY CHRO=
SULFATE AL NiS= ASSFNIC AURONe  CAMTIU~ MLy CuPPrES, 10N, LEaN
DiS=- NIS= SOLVFD N1S= DEEEY [ABS-T2 015- H1S5= ARETY Dle=
SALVED SOILVED (n5/71 SOLVED SOLVFT SuLved SOLVED SovER SeI_VED SOy
Ca5/0 (mG/0 EXS 571, ueG/1, (G/L (UGIL U/ (uG/1 (Us/L
NaATE 85 Sns) AS F) S1n2) &S AS) a5 o) AS CD) as CR) 'S CW) as FE) AS F<)
JAN ¢ 1979
12¢44 40 .2 15 1 S0 <l 0 1 %) 2
Mar
28e00 73 Y 9,9 - &0 - 0 - D] -
Jun
13sa, -- - -- - 70 - . - 141 -
ocT
93¢0, -—- - - - 70 - 19 - - -
SELE=- SOL NS,
MANGA= SFLF- Sty - Sitt OF SOLIOSe  SULINSe
NF.SE » NECKEL 2INMC, N[y SuUS - SFLE=- CIMST = V[S= (+1S= MERCUNY
niS= N1Ga NS n1S- 2E0FN NI TUFNTS, SLLveo SOIVFI) nis-
SOLVED  SOLVEDY  Shvg) SLVED ToTag Torag 015- (Tons (ToNS SOLVED
(ussL Q4N (1671 (11371 (6L [URY4AN SILVED PR rER [AUVIN
DATE 15 4D s ) AS Zm) AS SE) AS SE) AS SE) (Mo/0) VAY) AC=FT) AS HG)
Jav ¢ 1379
12e0s 4y 4 3 0 - - 190 8,2 .26 ol
MAH
FL TN o0 ] 19 0 - - 230 335 e 31 -
Ju
130es 2u - - Q - - - - = -
ocr
Udeos - - 6 n bl "] - -- -— -



DATE

OCT
03...

DATE

OCT »

03ees

1979

1979

WATER-QUALITY DATA FOR YAMPA RIVER AT HAYDEN, COLO.

SHE=-
AGENCY CIFIC
ANA= STIEAM= COn=- ALKA=
LYZING FLuWe DUCT=- LIMTTY
TEMPER= SAMPLF [H4STAN= anCFE =] (MG
ATURE (CNDF TAriEQUS (MLC0- i AS
(DEG C) NUMRER) (CFS) MRnOS) (UNTTS) CAaC03)
17,0 80020 E100 370 8.6 129
SELE~
CHRN=- SELE=- NIUMy
RORON ML, ZINC, LM SUS=- SELE-

N1S=- NS~ NIsS= 1 {S= SENDED “1lunte
SOLVED SOLVED SOLVE™N SOLvED InTacL TTAL
(UG/1L (UG/7L (UG/L (us/7L Ui/ (UG/L
AS R) AS CR) AS 2V AS SE) AS S2) AS SE)

8n 10 80 bl 0 Q
90

% U. S. GOVERNMENT PRINTING OFFICE 1982 - -



